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ABSTRACT

Traditional approaches to database system design and implementation involve text-oriented

data access with their inherent lack of modularity, extensibility and modifiability. An alternative

to this traditional approach is using visual interface for the design and implementation of

databases. This alternative approach involves using software development tools(toolkits) to ensure

modularity, extensibility and modifiability. To study the effectiveness of using visual interfaces,

we have designed and implemented a sample application using KnowledgePro(Windows), a tool

for rapid application development under Windows.
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I. INTRODUCTION

A. MOTIVATION

Recent advances in science and technology have made high-resolution graphics an

available presentation medium on mainframes and personal computers. Tremendous

advances in computer hardware have also contributed to the demand for software

applications which take advantage of these hardware capabilities. As a result of these

changes is the flourishing of database applications employing visual interactions as means

of communication between users and their data base systems.

Almost all traditional programming languages developed to date have a text-based

syntax and structured modularized software development approach. Creating a graphical

display in traditional approach is to write program which accepts parametized input,

examine a database, and then make calls to a graphic subroutine package to create the

desired display. This approach involves using relatively low level procedural languages

such as Ada, or C. The complex nature of Visual Interface software requires unacceptable

amounts of time to design, code, test and maintain the software.

By using a relatively a new approach, this time problem can be overcome. This new

approach involves using Software Development Tools (toolkits) to develop Visual

Interface software. Toolkits should be designed to ensure reusability, modifiability and

extensibility. That also means, the tools should help ensure consistency, ease of

maintenance, and expedient implementation. These characteristics should be used as



criteria for selecting a toolkit. Typically, these toolkits provide a collection of standard

objects that should be powerful enough to be used to build visual interfaces with small

amounts of code. For these reason, it is necessary for database managers to find a toolkit

that support the desired characteristic.

Many different Visual Interface Development Tools have been proposed in recent

years. One of the promising toolkit that supports the desired characteristics is

KnowledgePro (Windows). KnowledgePro (Windows) contains high-level commands for

manipulating screen objects. It also utilizes direct manipulation of objects in the database,

which extremely facilitates using and learning the system.

The goal of this thesis is to study the ease and the effectiveness of visual interface

development tools. To achieve the goal, we demonstrate the design and implementation

of prototype application Emphasis Area Information System (EAIS) using toolkit

KnowledgePro(Windows). This system includes the required and optional electives for

each emphasis area supported by the database system which enables Computer Science

personnel to select elective from an interactive scheduling program.

B. THESIS ORGANIZATION

Chapter II will address some background information for the thesis, beginning with

a discussion of visual interface. Discussion will include visual programming, the

categories of visual programming, the advantages and disadvantages of each category in

general. We then present the features of window interface and, finally, the overview of

KnowledgePro(Windows).
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Chapter lM will include a discussion of a prototype implementation created with

KnowledgePro (Windows). The discussion will describe the problem statement, the goals

of design and implementation, the Emphasis Area Information System, using the proposed

software KnowledgePro (Windows).

Chapter IV will evaluate the application development process. We then discuss the

category of KnowledgePro (Windows), its advantages and disadvantages compared to

other Visual Interface Development Tools Toolbook. Finally, chapter V will present the

conclusion of the research.
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IL BACKGROUND

In this chapter, we describe some background information of the thesis. Section A

looks at the significance of visual interface for human being. Section B discusses the

features of window interface. The final discussion is an overview of corresponding

software development tools which is used in our research.

A. VISUAL INTERFACE

During the human-computer interaction, most information conveyed by computer

is presented visually, typically by means of dynamic display device. Today, the majority

of these devices are cathode ray tubes (CRTs), although other devices such large-scale

liquid-crystal displays may be more common in the future. No matter what display

technology is used, the content and format of information presented will always have

substantial impact on the usefulness and efficiency of the interaction. in the human-

computer interaction, visual interface affects both the user initial impression of the

interface and system's longer-term usefulness. Visual interface comprises all the graphic

elements of inte:rction, including overall screen layout, menu and form design, use of

color, information codings, and placement of individual units of information with respect

to one another. Therefore, graphical displays play important role in visual interactions.

The trend in the design of a database systems is towards more visual forms of

interaction. The means of communication is no longer simple comprehension of written

words, but interpretation of visual and spatial properties of graphical items including
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icons, windows and menus. We believe a visual interface holds a best potential as a end-

user interaction tool.

In recent years, many visual interface to database systems have been proposed(Hero

1980, Lars 1984, Wu 1986, Wu 1987, Wu 1988) with different approaches and different

designs. Good visual interface design strives for clarity, consistency, and attractive

appearance(Foley, 1987). Wu and Hsiao (1988) have identified six principles for the

development of visual interface design GLAD (Graphics LAnguage for Database). The

program should be able to :

• Provide more information when asked.

" Recover from the unintended or erroneous operation.

* Perform the same operation in more than one way.

" Perform logically equivalent operations in a consistent manner.

* Display multiple information at the same time.

* Display multiple views of the dame information.

The important of visual interface design has been demonstrated in a variety of

studies. For example, Tullis (1981) found that redesigning a key display from a system

for testing telephone lines resulted in a 40% reduction in the time required by the user

to interpret the display. Wu and Hsiao (1988) found that designing GLAD interface

utilizes direct manipulation of objects in the database through the use of buttons and other

controls which make using and learning the system extremely easy. Likewise, Keister and

Gallaway (1983) found that redesigning a series of screens resulted in a 25% reduction

5



in the total processing time and a 25% reduction in error rates.

Visual information such as graphical representation and pictures are more powerful

than words as means of communication. Graphics and pictures also aid understanding and

remembering. In this section we discuss visual programming, the categories of visual

programming and its advantages and limitations each category in general.

1. Visual Programming

In the early days of the interactive computing when the hardware and software

were limited, system designers focused on processor efficiency, commonly more at the

expense of the user than on the human convenience. Additionally, as we stated in chapter

I, almost all traditional languages were not designed for visual interactions.

However, as hardware costs dropped and computer systems became more

widespread, data set sizes grow, algorithms become more complex, the cost of user's time

6reatly increase. The price of RAM chips fell enough to accommodate the huge memory

demands of bit-mapped graphics. These hardware and personnel costs, coupled with

competition in the marketplace, and the need of visualization systems, have caused

designer to focus on human-computer interface. This situation gives challenge to designer

to bring computer capabilities more powerful than currently available, usefully and simply

to the user without special training.

As a result, in recent years, the use of visual information has gained

momentum in programming. This kind of programming, called visual programming, is

done through visual interaction with the system. Visual programming provides more direct

communication between a person and a machine and makes it easier to create programs.
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Visual programming makes greater use of extensive visual information processing

capabilities of human, and by doing so, provide for totally new types of human-computer

interaction(Tullis, 1988).

2. The Categories of Visual Programming

Programming can be defined as specifying a method for doing something the

computer can do, especially in terms the computer can interpret. To attempt the ease of

programming, of course, is not new. People have been trying to design or improve

programming language for the ease of use and the ease of learning for several years.

However, language design has been evolutionary rather than revolutionary. Since

programming is currently to be made more accessible to people, it become apparent that

radical departure from traditional programming into visual programming.

They are several aspects of programming : the languages and environment

used for the specifications; the specifications themselves; the display of data involved in

the execution of the specifications; the determination of whether the computer has

executed a specification as expected; etc. All aspects of programming can be applied by

visual programming. To determine whether a specific software is visual programming or

not, is the consideration of some meaningful graphical representations must be used in

the programming process.

From the recent work reported in the literature, we see that visual

programming progress in two directions. In one direction, languages are designed for

handling visual information; for supporting visual interactions; and for programming with

visual expressions. In another direction, pointing devices and graphical representations are
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used to provide visual environments for program development and execution; for

information retrieval and presentation; and for software design and understanding(Nan C.

Shu, 1988).

a. Languages for handling Visual Information

This language is designed to process image or pictorial information. The

image processing systems designed for handling of two-dimensional pictorial data that can

be applied for specific purpose such as an engineering, a geographical, a medical and a

scientific applications. Now, incorporation between conventional database query languages

and image processing systems have already be implemented as augmented conventional

query languages. Languages fall into this category are GRAIN( the Graphic-oriented

Relational Algebraic INterpreter), QPE(Query-by-Pictorial-Example), QBE(Query-by-

Example), PSQL(Pictorial Structured Query Language).

The benefits of the system that it can store and retrieve pictorial

information into database. The system also includes zooming technique, such as vertical

zoom, horizontal zoom and diagonal zoom, makes the system extremely attractive. The

complexity increases when we have a large number of pictures or very large pictures.

b. Languages for supporting Visual Interaction

Languages in this category are mainly designed to define, create, and

manipulate pictorial symbols. It is also called Iconic Programming. They are motivated

by the need to have the ease of using and manipulating of pictorial data. The languages

that fall in this category, generally support visual representations and vim ual m .
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Although the languages themselves are actually textual, not visual. Languages fall into

this category are ICDL(icon-class description language), HI-VISUAL, and Squeak. ICDL

is language that consists of several statements. Each statement accepts some value and

performs some graphical operation. HI-VISUAL is a language supporting visual

interaction in programming. Squeak is a language supporting communication with a

pointing device.

The advantage of this approach over textual programming is that it can

make learning and understanding easier, especially for non-computer specialists. Iconic

is effective for introductory courses in languages. Hirakawa, Tanaka, Ichikawa(1984)

proved through an experiment that iconic languages are easier to learn than textual one.

Iconic programming may be good for small programs. In contrast, iconic programming

is the wasteful use of screen space. It make difficult to make a large program.

c. Languages for programming with visual expressions

Languages that fall into this category, focus on allowing users to program

with visual expressions. These languages are usually called the "visual programming

languages". They use some visual representations(textual, numeric, pictorial or audio) as

means of programming. Almost all visual programming languages reported from literature

fall into three categories. First category is Iconic languages. In Iconic languages, icons

and graphical symbols are designed to play the central role in programming. Second,

Charts and Diagrams are either incorporated into programming development, or made into

machine-interpretable units to be used in conjunction with traditional programming

languages. Third, Form-based languages lie between chart/diagrams and iconic languages.
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d. Visualization of Data or Information about Data

This approach typically concentrates in the environment area which deals

with visualization of data or information about data. The data are kept in traditional

databases. It expressed in graphical form and presented to the user in a spatial framework.

Tools are provided which allow the user to make connection between data from these

sources and their associated graphical representations. By using pointing device or

joystick the user directly manipulates data in the databases. The examples of this category

are SDMS(Spatial Data Management System), VGQF(Video Graphic Query Facility),

INCENSE(a System for Displaying Data Structures) etc.

e. Visualization of Program/ Execution

Languages in this category primarily designed to provide graphical

representation for the visualization of programs, run time states and results. The goal is

to use graphical displays to make the program development and testing easier. This is

benefits not only to beginners learning how to program, but also to experience

programmer dealing with program development. Activities in this area span from "pretty-

printing" the source code, watching the execution program in multiple displays or in

animated forms.

f. Visualization of Software Design

There are many activities in the software development process. The

activities include requirement analysis, functional specifications, design decisions,

implementation, system structures. Languages that fall into this category provide graphical
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forms in the software development environment. People who design, use, or maintain

interact graphically with the system. The examples of this category are

PeaSys(Programming Environment for the Graphical Analysis of SYStems), PV (Program

Visualization) system.

g. Visual Coaching

Visual Coaching actually attempts to produce program based on what has

been shown. It can be characterized as "Do what I show you" or "Do according to my

signal." Typically, the users show the computer how to do the desired computation by

demonstrating with some sample data. The system then applies the demonstrated behavior

for application with other data. Program development completely depends on interactions.

Languages that fall into this category are Programming By Example, Programming By

Rehearsal, AutoProgramming.

There are several advantages using this approach. This approach attempts

to extend ideas to abstract concepts in programming. Because most people are much

better dealing with concrete and specific objects than with abstract ideas. So, by

demonstration and examples can help people to understand abstract concepts. The users

find it easily to demonstrate what they want done. Additionally, this approach can assist

the thinking and learning process of human beings. This approach relies on graphical

interactions, so that program construction can be easy, quick, and enjoyable. On the other

hand, this approach has limitations. First, physical limitations imposed by the space on

the screen. Second, the difficulties to express an ideas in more abstract and general terms.
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B. WINDOW INTERFACE

Windowing interfaces got their start at the XEROX Palo Alto Research Center

(PARC) in the mid-1970's. In 1984, they were popularized by Apple Computers,

particularly the Macintosh line, and later, followed by Microsoft and other developers.

Window interfaces has become popular primarily because they allow separate activities

to be put in physically separate parts of the computer screen. This physical separation is

even more important when the operating system allow multiple activities to operate at the

same time ("multiprocessing"). Window interface provides many of the important features

of modem user-computer interfaces applications that show results in different areas of the

display, the ability to resize the screen areas in which those applications are executing,

pop-up and pull-down menus, and dialogue boxes, the ability of repositioned windows.

Now, many windowing interfaces offer command-key or keyboard alternatives for many

commands as well, providing both ease of use for novices and the less experienced, and

speed for who can type faster than they point to menu and click on a selection.

Window interface has two important parts. The first is the window manager, which

allows the user to interact with computer, request that windows be created, resized,

repositioned, opened, and so on. The second is the underlying functional component, the

window system, which actually causes windows to be created, resized, moved, and so on.

1. Window Manager

The window manager uses user-interface services provided by the window

system, promotes consistency and makes application easier. This includes all aspects that

are visible to user such as a graphic package, editors, users interface tool kits, typescript
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package, etc. The window manager consists into two parts : the presentation, which is

composed of the pictures that the window manager displays, and the operations, which

are the commands the user can give to manipulate the window and their contents. For

example windows that demonstrate different aspects of the presentation, including patterns

or pictures for the area where there are no windows, title lines and border for windows,

etc may be provided the operations for windows include moving them around on the

screen and specifying their size.

One important aspect of the presentation of the window is whether they can

overlap. or not. This also some time called desktop metaphor, since windows can cover

each other like pieces of paper can cover on the desktop. The other alternative is called

tiled windows, which means that windows are not allow to cover each other. Some

researchers still question whether overlapping windows offer more benefits than tiled, at

least above a certain screen size, on the grounds that screens with overlapping windows

become so messy the user gets lost. Others argue that overlapping windows more closely

match user's work patterns, since no one arranges the papers their physical desktop in

neat horizontal and vertical rows. Among software engineers, however, overlapping

windows seem to have won for the user interface world(Tekla s. Perry, and J., Voelcker

1989). Another important aspect of the presentation of the window is the use of icons.

These arm small pictures that represent windows, to manage too many windows

conveniently.
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2. Window Systems

Window systems implement the basic functionality of the window interface.

They handle the display of graphics in windows and access to the various input devices

(usually a keyboard and a pointing device such as a mouse). The primary interface of

window systems is to other programs, and it is called the manager's application or

program interface. The programs built on the window systems are usually called client

program, which in turn use the capabilities of the window system, itself usually called

the server program. A graphics package is often integrated with the window system.

Figure 2.1 shows how the window system and its graphics package typically relate to

other system component.

User

Clients

Server

Figure 2.1 The Window System
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C. KNOWLEDGEPRO(WINDOWS)

Today, several application development tools for Windows 3.0 are available in the

marketplace. Some products, like Asymetrix ToolBook offer a development environment

for sophisticated end-users. Others, like Whitewater Group's Actor are designed for

programmers. One that fulfills the needs of both groups is KnowledgePro(Windows).

KnowledgePro(Windows) combines several significant new technologies in a

remarkably accessible toolbox:

" Windows development capabilities

" hypertext and hypermedia access

" expert system strength

This technology makes it poswble to create Windows applications that combine the

ability to link among various elements of a collection of information, to enhance the end-

user interface. It also makes it possible to build Windows programs that can exhibit

behavior that would probably agree demonstrates at least rudimentary intelligence. (Dan

Shafer, 1989)

The following, we discuss how to start KnowledgePro, user interacts with computer,

and some tools provide I by KnowledgePro.

1. Getting Started

Figure 2.2 shows the development environment running a simple application.

KnowledgePro(Windows) includes an integrated, multiple-document editor for easy

manipulation of source coae and text. We can run quickly just by selecting Go from the

menu. Whenever an error occurs, we are return to edit window at the line which caused
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the problem. KnowledgePro(Windows) provides a full set of debugging tools, including

Trace, Single-step and the ability to interact with running application.

KnoawledgePro-
Elie Edit Remich fia Clear Wndow l2ebug Qptions H~elp

Tite ormelevk
Author: upprapto

wmenI sect wldulect8qult5.5.U2.UpmoptrglCenThIrolmenu.hc hI

rog sreram lcdwkelbd

wulrc Is wtingo selemetfuitrl.ta l2st[elememtfntrleuckck 11'.l

sledc Is stringjo klist(element(.tuingtojlutelenent(?trucket~l jI')2lD.
tatiack Is strlngto Ulstllment(strlng~to Illstlelement(?trsckeLIL'U'L..
tsleck Is stringjoltstelement(strlngtolstlement(?trcki2'I)f.

Figure 2.2 KnowledgePro Development Environment

The backbone of KnowledgePro(Windows) is KnowledgePro language: an

event-driven, message-based language with object oriented features like multiple

inheritance. Language, editor and tools provided by Knowledge processing environment,

let the user communicate expertise using the computer. The program that the user creates

in this environment is called Knowledge base. The example of Knowledge base is shown

below:

windowo.
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contents is '#e #mIntroduction#m

#mMotivation#m

#mThesis Organization#re'.

text(?contents).

topic mark(item).

message is read('course.txt', concat('/I'?item),'I/').

close('course.txt').

say(?message).

text(?contents).

end.

Each Knowledge base consists of one or more topics that contain commands,

functions, and subtopics. These topics perform actions, prescribe a behavior, or service

hypertext requests. Topics specify what happens when the user clicks on or selects an

object. Once the user links topic to screen object, the object will act according to its

defined behavior. A special topic named mark can be defined as a "catch all" topic for

a group of hypertext topic that behave in a similar manner. This means that if a topic with

the same name as the hypertext selected can not be found, the topic named mark is called

in its place. If mark is found, the hypertext phrase selected is passed to it as a parameter,

otherwise a message will appear that says no more information is available.

2. User Interaction

One of the advantages of using a computer is that we can gather information

from the user. Through the knowledge base, the designer communicates to the user, and,
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can also provide a means for the user to respond. Like in real conversation, this response

influences the subsequent direction of the exchange. KnowledgePro let users use many

different screen objects such as buttons, check boxes, list boxes, radio buttons, edit lines,

edit boxes, scroll bar etc., that can be used to accomplished a desired conversation. In

other word, KnowledgePro includes the ability to create every kind of control available

in the Windows environment. For example, edit lines are used for getting values from the

user, and created using edit line command. KnowledgePro provides many different types

of screen objects. Each one has its own characteristics making it suitable for certain types

of information.

Any word, phrase or screen object can be linked to a Knowledgef"ro topic.

This lets us build hypertext application with flexibility and power. By knowing which

screen objects to select for which operations, how screen objects operate, how to anange

the objects in uncluttered, how to make visually pleasing display, we can create an

effective visual interface application.

3. Some Tools Provided

Effective user interface and the communication of knowledge are becoming

more and more important as computers, applications and users needs all increase in

complexity. KnowledgePro(Windows) is provided by tools that lets the designer and the

user communicate with each other about the user's needs, the resources available and the

task at hand as conversation were taking place. Some tools provided by KnowledgePro

Windows are the following:
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* The KnowledgePro Editor that lets the users arrange edit windows, edit text, make
backup, compile and execute an open Knowledge base file.

• Debugger that lets the users trace the program execution, list topics calls in a
knowledge base, evaluate a knowledge base, inspect the running knowledge base
with debug topics.

* Dynamic Data Exchange(DDE) for communicating with another window
application.

* Design Tools that lets the users create, move and resize windows object in a
window, generate the KnowledgePro code and copy to their application.

• Dynamic Link Libraries(DLL) that lets the users run external DOS program and
extend the environment.
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Ill. DESIGN AND IMPLEMENTATION

A. PROBLEM STATEMENT

Traditional approaches to database-system design and implementation involve text-

oriented data access with their inherent lack of flexibility and extensibility. An alternative

to the traditional approach to database-system design and implementation is visual

interfaces. How does visual interface software effectively support data manipulation in a

database system ? What are the benefits of using visual interface compared to regular

text-oriented access ? To answer these questions we have developed prototype application

Emphasis Area Information System(EAIS) using visual interface software.

1. The Current System

The selection of electives by students in the computer science departement is

a manual process. Currently, a student receives a curriculum package which includes a

schedule of the required courses for the final five quarters. A short description of the four

emphasis areas available along with the required and the optional electives necessary to

fulfill the requirements for the respective emphasis areas. When the electives are offered,

the student fulfill the requirements of at least one emphasis area. The current system

involves excessive administrative effort on the part of the curriculum staff and the student.

2. The Proposed System

To provide a automated database system which will consist of the required

and optional electives for each emphasis area enabling Computer Science personnel to

20



select electives from this interactive scheduling program. This system will support

Computer Science students; the Academic Associate; the Curriculum Officer as well as

the Registrar. It will enable the user to view the curriculum requirements, and the elective

requirements to supports various emphasis areas.

ACADEMIC ASSOC/ T REGISTRAR
CURRICULAR OFF I L__ E COURSE

C OURE FERING :

M4"SWCCOURS

REOUIIREMENT EMPHASIS ARE

IN FORMATION
SYSTEM

DELA"TO ACADEMIC
V I]INWTIOIO

STUDENT

Figure 3.1 The Data Flow Diagram

3. The Design Methodology

The first step in designing a visual interface is to decide what the interface

is meant to accomplish. We use a prototyping approach for developing and implementing

EAIS. In this approach, we initially develop a conceptual design for implementation of

EAIS. Figure 3.1 illustrates the Data Flow Diagram of our system. We then work on
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elements of the functional design and dialog style. Finally, the prototyping tool software

(KnowledgePro) can be used to develop and create screens or reports according to a

dialog style prototype. The reason of using the prototyping approach in our system is to

emphasize on speedy implementation and speedy modifiability.

4. Design Considerations

In our system, we apply a number of design principles to help ensure good

human factors engineering in a design. They are to be consistent, provide feedback,

minimize error possibilities, provide error recovery, accommodate multiple skill level, and

minimize memorization. These and other principles are discussed more fully in (Morland

1983, Foley 1987, Shneiderman 1987, Mayhew 1990, Wu 1988).

B. THE GOAL OF IMPLEMENTATION

To study the effectiveness of developing visual user interface application using

software development tools, we present the experience of developing a simple visual

interface database application using toolkit KnowledgePro(Windows). The goal of the

implementation is to show how easy and what are the benefits of using KnowledgePro

(Windows) to develop visual user interface of Emphasis Are Elective Information System.

C. THE EMPHASIS AREA INFORMATION SYSTEM

1. The Object of EAIS

There are five objects in our system, Course, Quarter, Emphasis, Elective and

Student. The relationship of the objects of the system is shown in Figure 3.2.
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a. Course Object

The Course Object is established by Registrar. The properties of the

Course Object consists Course Number, Course name, time slot for lecture and laboratory

and course description.

Figure 3.2 The Relational Diagram

b. EmpHasis Object

The Emphasi Object is established by the Academic Associate and

various sponsor, to concentrate on specific area within Computer Science. The properties

of the Emphasis Object include the name of the emphasis area, a description of the
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purpose of the emphasis area and a listing of elective courses that will fulfill the emphasis

area. The elective course consists of the Required Elective and Optional Elective.

c. Elective Object

This Elective Object is specified by the Curriculum sponsor via Academic

Associate and is outlined in the Naval Postgraduate School Course Catalog 1991. The

properties of the Elective Object consists of the required course number, emphasis number

and the elective type.

d Quarter Object

The Registrar provide the Tentative Course Offering booklet which

contains information about the expected course offering for the next year at Naval

Postgraduate School. The Quarter Object is the subset of that listing which constains the

courses that fulfill the requirements of the various emphasis areas extracted from the

Registrar's Tentative Course Offering booklet. This properties of the Quarter Offering

object includes the quarter name, course number, course name , when the course is

projected to be offered in the next academic year.

e. Student Object

The Student Object contains a student academic information. This

information is provided by the student. The properties of Student Academic Information

include student's name, rank, section, selected emphasis area, selected courses, taken

courses.
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2. Application(functional) Requirements

The EAIS is supported by the database which consists of the objects described

in the preceeding section. The system also interfaces with the external entities(terminators)

in reaching decision on which the electives being requested will meet both the emphasis

area requirements and the course scheduling constraints. The terminators that interface

with the system include the Academic Associate, the Curricular Officer, the Registrar and

the student user. The interfaces between the various terminators and the system are

detailed below :

a. Academic Associate

The Academic Associate is responsible for:

" representing the interests of the sponsoring activities for the curriculum.

" providing the required courses for successful completion of the curriculum.

* determining the requirements for the four emphasis areas and providing a list of
required and optional electives that will fulfill them.

The course requirements data provided by the Academic Associate are

entered into a database and accessed by the system to support end user requirements.

Modification of either the curriculum requirements or the Emphasis Area requirements

will be conducted by the Curricular Officer at the direction of Academic Associate.

Academic Associate receives the final report from the system and validates the request

prior to its entry into the curriculum database.

b. The Registrar

The Registrar provides the Tentative Course Offering updated per
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quarterly for Naval Postgraduate School from which the subset Emphasis Area Course

Offering Object is extracted. The Emphasis Area Course Offering will be created and

entered into database by Curricular Officer. The Registrar receives final report as soon

as it has been entered into the curriculum database.

c. The Curricular Officer

The Curricular Officer will update Emphasis Area Course Offering Object

as Registrar modifies the annual course offering listing for Naval Postgraduate School.

Additionally, he modifies the Emphasis Area Object and the schedule as directed by the

Academic Associate. The Curricular Officer receives the final report and has it entered

into the curriculum database.

. The Student

The student is primary interactive user of the system. The student enters

initial data for the final report (Student name, rank and section), and the interacts with the

system to complete the final report. The Student selects an emphasis area and proceeds

to select the quarter he is interested in. The system will generate a listing of the Computer

Science core courses that the student will be required to take during that quarter. The

system also presents a listing of all elective that are contained in the specified emphasis

area that are offered during the quarter that is being viewed.

The student has the option to view additional information about:

• the elective he is interested in, or

* he may enter the elective into a tentative final report format, or

• he may select a different quarter/ emphasis area for viewing.
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QUUT DATA3IK l&A

Figure 3.3 The Hierarchycal Menu Module

Once the student has created a tentative final report he has the option of

re-entering the system to modify the report or printing the final report. Whenever the final

report is created, the student signs the report and forwards it via the Academic Associate

to the Curricular Officer and it is eventually entered into Curriculum database.

3. Internal Processes

The internal processes for the system include initial data entry and updating

mechanisms for the database in the system. In the previous section we see that EAIS has

five data object. Every data object is stored as text file namely Emphasis.txt, Quarter.txt,
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MAIN MENU
EMit Help

NAVAL POSTGRADUATE SCHOOL

EMPHASIS AREA INFORMATION SYSTEM WAMS)

Point and dick your mouse to select job on the Items above:

Figure 3.4 The Main Menu

Elective.ixt, Course= and Studen.sxt. Because KnowledgePro only supports text file. To

perform updating and querying a database, we implemented the list structure supported

by KnowledgePro. These mechanisms can be done by first reading the data into lists. We

then manipulate the data using list operations to get the desired result.

In our system, we use the action/object strategy in structuring hierarchy (see

figure-3.3). With the action/object strategy, the highest level menu (main menu) begins

with a list of action menus. When the user selects on an action, lower level menus will

pick up an object on which to perform the action. Menu selections are attractive because

they can eliminate training and memorization of complex command sequence. We wrote

the menu items using familiar terminology, so it helps the user select an item easily.
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Menus serve the purpose of showing the options the user can choose.

The main menu (figure 3.4) consists of the Exit and Help pull-down menu

options, the Query Database option and the Database Management option. The Exit

option ends the main menu session. We use three different methods to end the session.

Go to the previous session, first we select the Exit option and we then select the

PreviousMenu option. To exit the system, first we select the Close option from the

control menu. Secondly, by selecting the Quit the system option from the Exit pull-down

menu option. This means that the system provides a way to accommodate user of multiple

skill levels. The Help option provides information to the user about the main menu

choices. During human-,r puter interaction, the Help option can minimize error

possibilities. When h. user selects the Query Database option, the Query Database

module promptly appears on the screen. This module is used for querying the database

and generating the reports (see figure 3.5). Likewise, the Database Management module

will appear on the screen as soon as the user selects the Management Database option

(figure 3.14).

4. The Query Database Module

The Query Database module consists of button options. There are the

Emphasis-Areas, the Elective Offered, the Course Elective, the Option Area and Course

Selection and the Generate Courses selection options.

a. Query Emphasis Areas

This module is for querying the Emphasis area. To accomplish this job,

we first select the EmphasisArea pull-down menu option. We then select one of the track
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Select your choice by pointing & clicking the mouse on the items

Figure 3.5 The Query Module

options. For instance, when we select the MilitaryDataProcessing option, the system

will display a window frame shown in figure 3.6.

b. Query Elctive Courses

The Query Elective module will produce the list of elective courses

associated with given the emphasis area (see figure 3.7). Whenever the user want to know

more information about specific course, then he or she can select the desired course from

the lists. The system will give a course information shown in figure 3.8.

c. Query Elective Offered

The Elective Offered module gives a list of the elective courses offered

in given specific quarter. For example, when we select the Summer option from the

QuarterName pull-down menu and the 91 from the Year pull-down menu, the system
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QUERY EMPHASIS AREA
ElEit tHelp PrInt Emphasis Asea

Emphasis No : F
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Description : abessas on the model. design. fltes

and techniques for Implementing DBMS

SnapApp Program ManagolnowledgePro

Figure 3.6 The Query Emphasis Area
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EMPHASIS ELECWDE COURSE

TRACK NAME: Military Dat. Proessing

COURSE NO COURSE NAME ELECTIVE TYPE
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sAIIJZZ Ady Dftahama Owa. Saininar Required
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i11M ede GIL WM Optional

C0432 Lnkukllm Opimmal

M4211Optional
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Please dkk Owes Numbler. lor mor. Iniermallon I

Figure 3.7 The Query Elective Course (frame 1)

will produce the course offering in summrer 91 (see figure 3.9).
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Course Number: cs4322
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Cis description: covers the current research on database
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SnapAqip Program ManagelnawiedgePro,

Figure 3.8 The Query Elective Course (frame 2)

ELECTIVE COURSE OWE RED

ELECTIVE COURSE OFFERED
GUARTER NAME: Summer YEAR 1

COURSE NO COURSE NME CREDIT LECIL A

esOO Thesis 01 0
csIS5U Theory af Algorims 41 0
cell 13 Advancad Language Topic 41 0
call SO Prog. Tools A Environments 41 0
c@4310S Advanced Artificial Inteligmnce 3 1 1
c*4312 Advanced Database Systams 31I 1
cs43l I Computer for Autificial but. 41 0
c@4322 Adv. Database Sys. Seminar 31I 1
callil Advanced Camp. Archlbechture 3 I 1
C04500 Beffivere Engineering I I 1
mclS Advanced Software Eng. 31 0
eas46l Computer Security 41 0
ec3440 limage Processing A Recall. 31I 2
usd027 Gropi Theory If 0
"304 Decision Theory 31 0
ae3404 Maemadmine Interaction 31 I 2 .

SnspApp Program MenegolnotwledlePro

Figure 3.9 The Quarter Offering
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d. Option Area and Course Selection

This module gives the final product of the system is report entitled

"COMPUTER SCIENCE(368) EMPHASIS AREA DECLARATION AND COURSE

SELECTION". It is the recommended courses suggested by the system. This report

consists information about student's name and rank, class section, the emphasis area

selected, the emphasis area electives requested and alternate elective requested for the

final five quarters of the curriculum. The report is submitted by the student and is

forwarded the Academic Associate and Curricular Officer and is entered in the Curricular

Database to generate Schedule requests from Registrar's Office (see figure 3.10 and figure

3.11).

FUR help Student

Select Student Id and name from the Ust:
L1-111Sulari~anB In~

222-222222 Randy Macky
333-54321 Wav Kvlerud
IDR-491004 Suprato Broto

Studenid & Name :123-456789 Chuck Peabody

SnaApp Program MUna.KnowledgePro

Figure 3.10 The Elective Course Selection (frame 1)
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ECTIVE COURSE SELECTION
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COMPUTER SCIENCE 1368)
OPTION AREA DECLARATION AND COURSE SELECTION

EMPHASIS AREA: Software Engineering
STUDENT40D: 123-456789

NAME: Chuck Peabody
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SECTION : Cs03

QUARTER COURSE COURSE COURSE COURSE COURSE COURSE

AI W~n 91 nL3= Cadifl0 eftfilU SUM1fl S~IMl
5 1 pr 91 us3SSO C8411A n4ll2 £ad11M
6 /Sum 91 na31991 uU44so udli C20810f
7 1Falll 91 lf] sjIJ4M gk.4fl1NemS3 no=h
8UJWIn 92 sLIMZ C211 Lalh unlD1l

SnapAgp Program MenagoKnowledgePro

Figure 3.11 The Elective Course Selection (frame 2)

:ELECTIVE COURSE: SELECT-ION

EmphassArea :Software Engineering
Quarter I YFear : Fall 91
Student jd : 123-4679
Staadoodname :Chuck Peabody

Track Courses Selected Course* Not been taken Qtr Selected Courses; Offered
ee3300 C2D8lO eaeli 0soolle
c.33101 1C82970U 103929 27Ic@311 =043221 10.433 ::3310
c93460 1C8320 C4520 C40
c@3460 10.3300K 1c4530 c35
ca3550c31 c40 c36

Please select courses to be taken
frm "Courses Offered" list-box 11

KnotoledbePrSnapAppProgrom Manager

Figure 3.12 The Course Selection (frame 1)

e. Generate Course Selection

It is possible that the selected courses are not offered in the quarter the
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ELECTIVE COURSE SELECTION

EMPHASIS AREA: Software Engineering
QUARTER I YEAR: Fall 191

STUDENT-ID : 123-456789
NAME: Chuck Peabody
RANK: Captain

SECTION : Ca03

COURSE NO COURSE NAME CREDIT LECI.AB REMARK

Ca01111 Thes i I 0 valid
O Database Svstems 31 1 valid

Ldv. Software Ina. with Ada 3 1 1 valid
mdll Comouter Security 4 I 0 valid

KnowledgePr smapAppprogram Manager

Figure 3.13 The Course Selection (frame 2)

user selects. In figure 3.11 the course number cs4520 will not be offered in Fall 91. The

report also says that the student first should take the prerequisite course for cs4322. The

Generate Elective Course selection module provides a modification mechanisms to change

the undesired courses. There are several steps to update the undesired course selection

shown in figure 3.11. First we select the Fall option from the Quarter-Name pull-down

menu. We then select the student name from the student identification list. Finally we

select the 91 option from the Year pull-down menu. The system will produce a window

frame shown in figure 3.12. Instead of choosing cs4520, we replace it with cs3320. If we

commit by clicking on the Ok button, the result will appear on the screen (see figure

3.13).
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Figure 3.14 The Management Database Module

S. Database Management Module

As we stated before that the main menu consists of the Query Database and

the Management Database. The Query Database has already been discussed, and now let

we discuss the Management Database. There are five button options: Course, Emphasis,

Elective, Quarter and Student options (see figure 3.14). By pointing and clicking the

mouse to one of the buttons such as Course, the system will directly manipulate the

Course Object as a result a sub menu for the Course Object will be displayed on the

screen. Each sub menu of Management Database consists of three button options. These

options are for adding new data, deleting data and updating the data associated with the

file that stated in the button selection. By having the similar options in every sub menu

36



COURSE OBJECT
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MANAGEMENT COURSE DATA OBJECT

Figure 3.15 The Course Menu

and in the same order, this helps the user and reduces errors and training time.

In this section, for simplicity, we only discuss one example of Management

Database, which is the Course Object. When we select the Course button of the

Management Database menu, then it will display the sub menu of Management Course

Data Object on the screen (see figure 3.15). This menu provides three button options :

Update the Course, Delete the Course and Add the Course. These options are for updating

mechanisms. The Exit option is for ending this session and the Help options is for getting

information about the Course Object module. Now let us select Update the Course option

to change the current record in the Database.

The window frame shown in figure 3.16, is the result given after clicking the

37



UPDATE THE COURSE:
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Figure 3.16 Updating The Course (frame 1)
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c@1 Course Hame: IDatabase Systemts
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c3 Pise quieft : FZ IJ3
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Course flacludleg dat ac. medela. Iagus e

Figure 3.17 Updating The Course (frame 2)

Update the Course option. Now, the user can select the course to be updated from the

list-box with the list of courses. Using a single click on the course followed by clicing
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Figure 3.18 Updating The Course (frame 3)

on the Ok button or using the double clicking the user can update directly. The system

immediately gives a response by displaying detailed information of the record selected.

Figure 3.17 depicts overlap windows, where the user can edit and modify the data from

current windows. This menu provides Update button and Cancel button which allows to

the user to process or cancel the operation. After the user finish updating the selected

course, a message window will be displayed. This message window gives the user options

to continue updating Course files or not (see figure 3.18). Deletion and addition can be

done in the same manner.
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6. Coding the Programs

As we stated earlier, that a program created by the user in the KnowledgePro

environment is called Knowledge base. Through the Knowledge base, the system

communicate to the user and, can also provide a way for the user to respond. In other

words, all functions of the EAIS are controlled by the Knowledge bases interactively.

There are a total of eleven Knowledge bases in the system. Each controls the

execution of one or more modules. Table 3.1 depicts the Knowledge bases and

functionalities used in the system.

Table 3.1 THE EAIS KNOWLEDGE BASES

Knowledge base Purpose

MAIN.KB - Display the Main Menu.

- Display the Query Database menu.

- Display the Management Database menu.

EMPHASIS.KB - Display the menus for managing the Emphasis object.

- Control the Add, Update, Delete, Help, Exit options.

- Handle for managing EMPHASIS record.
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ELECTIVE.KB - Display the menus for managing the Elective object.

- Control the Add, Update, Delete, Help, Exit options.

- Control and manage the ELECTIVE record.

COURSE.KB - Display the menus for managing the Course object.

- Control the Add, Update, Delete, Exit options.

- Control and manage the COURSE record.

QUARTER.KB - Display the menus for managing the Quarter object.

- Control the Add, Update, Help, Exit options.

- Control and manage the QUARTER record.

STUDENT.KB - Display the menus for managing the Student object.

- Control the Add, Update, Delete, Help, Exit options.

- Control and manage the STUDENT record.

QUEMPHAS.KB - Display the menu for querying the Emphasis Area.

- Control the Emphasis, Help, Print, Exit options.

- Print the emphasis area report.
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QUELEC.KB - Display the menu for querying the Elective course for

selected the Emphasis Area.

- Control the Emphasis, Help, Print, Exit options.

- Print the track elective courses report.

OPTADEC.KB - Display the menu for querying selected courses from

fourth through eight quarter.

- System will view fourth through eighth quarter courses

by given student's name selected from list box menu.

OFFERED.KB - Display the menu for querying the Elective course for

given Quarter.

- Control the Quarter, Help, Print, Exit options.

- Print the quarter elective courses report.

GENSELEC.KB - Display the menu for selecting courses.

- Given the quarter year, student's name, the system will

view the list of courses should be selected.

- Generate and print the course selections.

Through our experience of implementing a EAIS application using a software

development tool KnowledgePro(Windows), we found some advantages as well as

disadvantages. In the next chapter we will try to evaluate the development process of the

EMS using KnowledgePro.

42



IV. EVALUATION

In the previous three chapters, we have described some motivation and background

of the thesis, and implementation of the EAIS. Now we will evaluate the application

development process of the EAIS using toolkit KnowledgePro(Windows). We organize

this chapter into three sections. Section A will discuss the category of KnowledgePro

(Windows). Based on our experience, section B will discuss the advantages and

disadvantages of using KnowledgePro. The last section will look at the comparison

between KnowledgePro and Toolbook.

A. THE VISUAL INTERFACE CATEGORY OF KNOWLEDGEPRO

As we mentioned earlier, we know that visual programming growing in two major

directions. In one direction, pointing devices and graphical techniques are used to obtain

the visual environments for program development and execution; for software design; and

for information retrieval. They all provide a visual environment which captures a new

way for humans to interact with the computer. In the another direction, languages are

designed to handle visual information; to support visual interaction; and to program with

visual expression. Programming languages that fall into this category support a way in

terms of an approach to the language aspects of the programming process. Table 4.1

shows the trends of the current visual programming.

We have briefly examined these different aspects of visual programming. The

purpose of the classification is to sharpen our understanding of visual programming by
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focusing on the functional distinctions; and to have the distinctions among the different

categories of visual programming. To classify whether KnowledgePro is visual

programming or not, is the consideration of graphical representations must be used in the

programming process. Now let we discuss the aspects of KnowledgePro that can be

applied by visual programming.

Table 4.1 VISUAL PROGRAMMING

VISUAL ENVIRONMENT VISUAL LANGUAGES

visuali visuali visuali visual for for sup
zation zation zation coa- handling porting Visual Programming
of data of pro- of soft. ching visual visual Languages

gram / design informa- interac-
exe- tion tion
cution

Diagra- Iconic Form
matic systems system
systems

Some capabilities supported by KnowledgePro include linking screen objects to

topics, displaying a picture, handling events, getting information from the user, and

temporarily halting topic execution.

1. Linking screen objects to topics

In the Main Menu (figure 3.4), the two options on the screen are located on

buttons. There are the Query Database and the Management Database buttons. A button

is used to triggered an action. When a button is selected something happens immediately.

These are both examples of screen objects. The highlight is moved among screen objects
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by pressing TAB or SHIFT TAB or by clicking on an object with the mouse.

The command that creates the button shows how an event topic is assigned

to screen object.

button (QUERY DATABASE, QueryDatabase, 18, 10, 30).

The first parameter defines the name on the button, the second defines the event topic and

the final parameters set the column, row and length where the button is displayed. So

when an event topic is called it is passed these piece of information : information about

the event; the name of the event; and the handle of the current screen object. Something

called a select-event occurs as the default event for s button. When the select-event

occurs, the button's event topic, QueryDatabase, is immediately called.

2. Displaying a picture

There two different types of graphics supported by KnowledgePro. Each of

these is used for a different function. The first type is Icons. Icons are images associated

with windows. The second one is bitmaps. Bitmaps are used for displaying pictures.

Bitmaps can be created using Zsoft's PC Paintbrush for Windows. To load a

bitmap, we use load bitmap command. The following is an example command to load

a bitmap that returns a bitmap photo :

photo is load bitmap ('PICTURE.BMP').

We then may display, print and delete using the commands:

bitmap (?photo).

print ('#g',?photo).

delete bitmap (?photo).
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In the same way, the icons can be created using software called ICOEDIT.

For instance, to load the icon LOGO.ICO, display it at column 4 row 5 of the current

window and delete an icon, we use the following commands:

logo is loadicon ('LOGO.ICO').

icon (?logo, 4, 5).

delete-icon (?logo).

3. Handling events

We have mentioned in chapter II, that KnowledgePro is an event driven

language. When we view a program as a communication between the system and the user,

this means that via the system the designer talks to the user and then waits for the user

to talk back. When the user talks back, an event occurs. When we create a screen object,

we specify whether we want it to handle events and which events we want it to recognize.

This is done by specifying an event handling topic. Event handling topic is called

whenever one of the specified events occurs while the focus is on the particular object.

To make it clearer, let's look at the following example.

wl is window(WindowTopic,20,3,50,10,title,,,,[move eventclose event]).

topic WindowTopic (info,eventhandle).

do (?event).

topic move event.

column is first (?info).

row is last (?info).

end.
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topic close-event.

WindowTopic is true.

end.

end.

When window wI was created we specified that moveevent and closeevent

should be recognized. When one of these events occurs, then WindowTopic, the event

topic defined in the window command is called. When the user moves wl a move-event

occurs.

4. Getting information from the user

During visual user interface development, it is important that the selection of

screen objects are the one best suited for the information being gathered. KnowledgePro

provides edit objects that let the designer gather information such as name, class, rank

quickly and easily.

The commands or functions to create edit objects include:

• editline is used for entering a single line of data

* edit box is used for entering multiple lines in a dialog window

" editwindow opens independent editing window

" editfile opens independent window with a File, Edit and Search menu

The user can select one or more items from a list of options using

" list boxes, check boxes or radio buttons that let the user selects one or more items

* hyper-regions used for selecting values using pictures

KnowledgePro provides many types of screen objects. It makes the designer
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selects among them to make the best use of system environment. Additionally, each

screen object has the same behavior make it very obvious to the user what has been

selected and they provide visually attractive way to make options apparent.

5. Temporarily halting topic execution

There are times when we need to temporarily halt the execution of the

commands. This can be done with wait command. Generally, the use of wait is to halt the

system to wait for the user input as the following example:

window (.

text ('Welcome to the #mNaval Postgraduate School#in').

wait ( continue, 5 ).

A window is opened and a welcoming message is displayed. wait then stops

executing the system until five seconds have expired or until the user select the continue

button in the wait window, whichever come first. When the user select the hypertext,

topic Naval Postgraduate School is called.

KnowledgePro may be classified as a language that can be used to create, define,

and manipulate graphical representation. The objectives of developing KnowledgePro are

motivated by the need to have easy-to-use languages for the manipulation and querying

of graphical data. KnowledgePro provides a way to deal with all possible sequences by

the user with the input devices. This means that KnowledgePro is a user interface

development tool that exploits the concurrency among multiple interaction devices such

as mice, buttons, list boxes, radio buttons, and keyboards. KnowledgePro provides the
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capability to create every kind of control available in the windows environment, it makes

for graceful interaction between the user and the computer.

Based on the capabilities of KnowledgePro, we believe that KnowledgePro focus

is on language aspects for a good visual user interface. As mentioned before, visual

languages can be classified into language for handling visual information, language for

supporting visual interaction, or language for programming with visual expression.

KnowledgePro falls into the second category, Languages for Supporting Visual

Interaction.

B. THE ADVANTAGES AND DISADVANTAGES OF USING

KNOWLEDGEPRO

The goal of this thesis is to study the effectiveness of a visual interface. To

accomplish the goal we have implemented the EAIS using toolkit KnowledgePro.

Through our experience we have found some advantages and disadvantages of using

KnowledgePro.

1. Advantages

As we mentioned before that the decreasing cost of computing, coupled with

the widespread use of personal computers, has acted as a catalyst for more application.

By necessity, end user-computing is becoming a major trend.

KnowledgePro offers characteristics to enhance the end-user computing, reach

a broader personnel base of programmer, and increase their productivity. Some of these

characteristics are: ease of learning; ease of use; and modularity.
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a. Ease of Learning

KnowledgePro comes with a single, large manual that includes tutorial,

reference, and appendix sections. It uses a multiple document interface and also provides

a large application hypertex-based on line help that let users work on more than one

application at a time. If command's errors are found, we can directly call on line help

without quitting from current application. KnowledgePro also includes the complete files

for KnowledgePro tools, such as FONT.CKB and DESIGN.CKB which serve as excellent

references for experience programmers. From our experience of using KnowledgePro in

the EAIS implementation, we easily learn and implement it. Reducing learning time can

increase productivity and number of people who can program.

b. Ease of Use

Traditionally, computer programming languages that were developed in

the 1960s, 1970s and early 1980s, such as FORTRAN, COBOL, ALGOL, PASCAL,

ADA, or C were designed for use in the non-interactive computer environment.

Programmers would compose hundreds or thousands of lines of code, carefully check

them over, and then compile or interpret the code by the computer to produce a desired

result. Creating a visual interface in these traditional approaches requires unacceptable

amount of time to design, code, test and maintain the software.

KnowledgePro is a mainstream object-oriented Windows development

system that offers additional hypertext and expeit system tool feature to enhance the

visual user interface. KnowledgePro works as integrated development under Windows.

The KnowledgePro main window includes commands for maintaining, compiling and
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running fies; searching and replacing text in edit window; running the application;

clearing the current application; debugging the application in memory; and a switch for

setting a slew of KnowledgePro environment options. The main window also offers an

on-line context-sensitive hypertext help function.

The KnowLedgePro language is surprisingly compact for such a powerful

system. It contains few syntax rules, so we can be verbose in our coding, without

destroying the meaning of the topic or encountering an error. For manipulating data,

KnowledgePro provides string and financial operations as well as facilities for performing

set operations against lists. KnowledgePro includes the source code for the help system

application. Creating and manipulation push buttons; radio buttons; check, list and edit

boxes; and hypertext region is easy. It also provides several tools and their source code,

to make it easier for users to design and build an application. FONT.CKB and

DESIGN.CKB are the most important function as interactive code generation tools to

emphasize speed on implementation.

The debugger includes several tools, including a window for displaying

application topics. We can use it to browse a topic's values, commands and properties,

much like an object browser in Smalltalk. It also provides a command to evaluate the text

of the selected edit window; a command to compile and execute the code immediately

and a command to trace each step as the application is executed. The Calls window

displays a list of topics that our application has called but not yet executed.

KnowledgePro offers solid and useable development tools that run very

quickly and cleanly. This is one Windows development environment tool that offers the
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ease of use, the ease of learning and extensibility for both power users and developers.

c. Modularity

The principles of software ent,:neering recommend writing code in small,

self-contained units, called modules. Modularization is the process of dividing a task into

subtasks. Each module performs a separate, independent part of task. Modularity offers

advantages for program development, as well as software maintenance.

A knowledge base is a collection of topics. Topic strongly supports

modularity. When KnowledgePro is loaded, only one topic, named !main, exists. If we

compile a knowledge base, the commands in the knowledge base become associated with

!main; topics defined in the knowledge base become subtopics of !nain. Topics can also

be subtopics of other topics. This is called nesting. There are several advantages to

writing a program as a series of topics.

* Understandability. The topic structure groups together related functions and hides
the details of their implementation. This makes debugging easier and the knowledge
base more understandable.

* Maintainability. If a function is implemented as a single topic, the topic can be
replaced with a revised one, if necessary. The new topic may be needed due to a
change in requirement or the environment.

* Reusability. Topics developed for one purpose can often be reused in other
programs. Reuse of correct, existing topics can significantly reduce the difficulty
of programming and testing.
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2. Disadvantages

a. Speed

KnowledgePro offers the ease of use by providing many kinds of different

screen objects such as push buttons, radio buttons, check boxes, edit boxes, list boxes,

edit line and hypertext regions. The designer can build user interfaces easily. However,

creating and manipulating the screen objects, make the system runs slowly. From our

experience, the primary difficulty of implementing the EAIS using KnowledgePro is

achieving quick navigation through the system. This lack of speed is due to the large

overhead involved in processing screen objects by the Central Processing Unit.

The solution of this problem is to invest in hardware that speeds up

graphics processing or provide the system with other toolkits such as KnowledgePro Math

Toolkit, or KnowledgePro Graphics Toolkits.

b. Error Handling and Compiling

When we compile a knowledge base with many errors, KnowledgePro

will display an error at a time on window screen. The system wait for the response of the

user to continue the operation or cancel. By displaying one error at a time on the screen,

the system needs more time and is not attractive to the novice programmers and end-

users. Lets us consider the following knowledge base:

topic first.

list is [A, B, C1.
iteml is first ( ?list).

end.

53



When we compile it, we do not have any errors. But when we run this program, the result

is an infinite loop because it has the same name as a function which is used in a

command for the topic. Instead of calling the function first, the knowledge base topic first

is recursively called forever.

c. Design Tools lacking

Despite the powerful language and functions, we found KnowledgePro's

application design tools lacking. The tools include a simple font generator and an

interface design tool. The interface design lets us the user create, position, and resize

Windows objects in a window, generate the KnowledgePro code to create and manipulate

them, and copy the code via the clipboard, to the user application. The font generator lets

the user configure custom fonts from the available windows fonts.

The tools are rather limited and operate in nonstandard way. For example,

most Graphical User Interface design tools lets the user use the mouse to put the object

into position in the interface. With the KnowledgePro's interface design tool, when we

click where we want the object to be, then the object jumps to where we clicked. Further,

we have to use keyboard to resize an object because the mouse does not support resizing.

C. COMPARATIVE STUDY BETWEEN TOOLBOOK AND KNOWLEDGEPRO

As we stated before, that Toolbook and KnowledgePro are software development

tools for Windows 3.0. The implementation of a sample application using KnowledgePro

has already been discussed along with it's advantages and disadvantages. In this section,
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we try to compare both tools to have a better understanding for software development

tools.

1. ToolBook

Toolbook greets the user with its Book-shelf front end. A "book of books"

showing icons for the available Toolbook applications. The user is off to a quick start

with the following applications: the DayBook information manager, the ToolBook/DBASE

Exchange; a graphics front end to DBASE files; and the Quick Tour. Both the ToolBook

Quick Tour and the on-line help give the user easy access to any part of the system. This

means that ToolBook offers access to the graphic power and intertasking linkage of the

Windows environment. Support for basic Windows features of ToolBook and the ease of

learning to use development tooLq are better in Toolbook than in KnowledgePro.

ToolBook is an active environment, sending a constant stream of messages to its objects.

This allows the designer to easily alert the user to problem areas on screen. A feature of

growing importance in fully graphic applications designer alerts. ToolBook's limit on

"nested handlers" forces a recursive benchmark to be written in an interactive style. In

contrast, KnowledgePro accepted recursive benchmarks without rewriting them.

2. KnowledgePro

KnowledgePro works with "knowledge bases" in contrast with ToolBook's

pages of books. KnowledgePro supports hypertext feature that can be clicked upon by a

mouse to produce some programmed action. By making on screen text an active

component of the interface, designers can build a single software object that serves as
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both code and data. The result is extraordinary development productivity. Like ToolBook,

KnowledgePro is an active environment in which objects receive a stream of messages

as the user takes various actions. KnowledgePro is also similar to ToolBook in the way

that individual objects are given handlers for those events that the programmer considers

relevant to each object.

KnowledgePro is more responsive than ToolBook, with interactive touches such as

editor windows that scroll interactively as the user drags the elevator box at the right side

of the window. KnowledgePro offers full topic subclassing with multiple inheritance, a

feature that distinguishes it from ToolBook. It's support for Windows objects is much

richer than ToolBook's. KnowledgePro enables developers to produce Windows programs

that offer broader functionality than those created in ToolBook.
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V. CONCLUSIONS

Traditionally, the design and implementation of conventional database systems

involve text oriented data access with their inherent lack of modularity, extensibility and

modifiability. An alternative to this traditional approach is using visual interfaces for the

design and implementation of databases. This alternative approach involves using software

development tools (toolkits) to ensure modularity, extensibility and modifiability. To study

the effectiveness of using visual interfaces, we have designed and implemented a sample

application named The Emphasis Area Information System (EAIS) using KnowledgePro,

a tool for rapid application under Windows.

An interactive user interface was implemented for the EAIS using KnowledgePro.

An evaluation of our implementation indicates that designing an interactive user interface

using visual interfaces is easier than designing a user interface using the traditional

approach. KnowledgePro falls into the language for supporting visual interaction.

KnowledgePro supports interactive design tools and easy-to-learn commands which

extremely facilitates using and learning the system. Underlying this easy-to-learn

environment is a powerful symbolic language called the topic. Topics are very highly

support modularity, extensibility and modifiability which increase on speedy the system

development.

The primary difficulty of the implementation of the EAIS using KnowledgePro is

achieving quick navigation through the system. This lack of speed is due to the large
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overhead involved in processing screen objects by the Central Processing Unit. The

solution of this problem is to invest in hardware that expedites graphics processing or

provide the system with other toolkits such as KnowledgePro Math Toolkit, or

KnowledgePro Graphics Toolkits.

There are still some issues that need to be considered for future research. Some of

these issues are the utilizing new features to Windows including:

" The expert system tool features to enhance the friendly user interface. The expert
system capabilities enable the application designer to built in expert system rules
that allow to be tailored to a user's level of expertise.

" Dynamic Data Exchange (DDE) as a method for applications that run under the
Microsoft Windows to communicate directly with one another.

" Dynamic Link Library (DLL) is a separate file containing functions which can be
called by the programs to perform specific jobs.

Using these features would increase efficiency in designing and implementing visual

interface to database systems while decreasing the time.
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APPENDIX A. SOURCE CODE LISTING

(0 Program :main.kb
Programmer : suprapto

if exists(temp)
then removejtopic(temp) and collecto and workono

else preparationO.

topic preparation.
logo0.

setupO.
Main-menu 0.

end.

topic logo.
wh is window(,15,4,66,19,[Dialogwindow.visible]).
text ('#nfblue

COMPtTFER SCIENCE

NAVAL POSTGRADUATE SCHOOL

MONTEREY CALIFORNIA 93943#d').
b2 is button(OK, .28,16,10).
seLfocus(?b2).

wait( ,1).
closewindowO.

end.
(* <<<<<<<<<<<<<<<<<<<<< MENU ITEMS >>>>>>>>>>>>>>>>>>>>>>>>>>>> *)

topic mainznemu.
disablemenuitem ('?ml,[previousmenuJ).
list is [J.
list gets '&Help'.
set_tite (,'MAIN MENU').
text ('fe mblue

- -#fred

NAVAL POSTGRADUATE SCHOOL

EMPHASIS AREA DECISION SUPPORT SYSTEM#fblue

seLdisplay..pos(9,16).
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text('fblue-----
Point and click your mouse to select job on the items above:

button('QUERY DATABASE','query database', 18,10,30).
buuon('DATABASE MANAGEMENT','database management', 18,13,30).
end.

topic workon.
data is read('tempo.dat'). setupo.
if first(?data) is 1

then do('query database')
else do('database management').

end.

topic select (item).
do (?item).

topic 'Quitjosystem'.
text(#e).
logoO.
clearO.

end. (* &Quit *)
topic &Quit.

text(#c).

logoO.
clearO.

end. (* &Quit *)

topic &Help.

items is last(?list).

display_Info(?items).

end. (*&help*)

end. (*SELECT*)

S<<<<<<<<<<<<<<<<<<<<<<<<<<<< >>>>>>>>>>>>>>>>>>>>>>> >> >> > *)

topic 'QUERY DATABASE'.
list gets 'QUERY DATABASE'.
set-tide (?wl,'QUERY DATABASE MENU').
enable_menu-item (?ml,[Previous-menu]).
text ('#e #frtd

QUERY DATABASE #FRED
#D').

setdisplayjlM(9,19).
text('#FRED --

Select your choice by pointing & clicking the mouse on the items
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button('EMPHASIS AREAS',emphas, 15,5,38).
button('ELECTIVE OFFERED',offered, 15,8,38).
bUiton('COURSE ELECT1VE',elective,15,1 1,38).
button('GENERATE COURSE SEL.ECTION','generate',15,14,38).
button('OPTION AREA AND COURSE SEL.ECrION',optadec, 15,17,38).

end. (*QUERY DATABASE *)

topic emphas. miark('emphasis areas'). end.
topic offered. mark('elective offered'). end.
topic elective. maxk('course elective'), end.
topic generate. mark('generate course selection'), end.
topic optadec. rnark('option area'). end.

topic 'DATABASE MANAGEMENT'.
list gets 'DATABASE MANAGEMENT'.
sek-title (?wl,'DATABASE MANAGEMENT MENU').
enable-menu-itemn (?l,[Previous-jnenul).
text ('#e #fred

DATABASE MANAGEMENT fred

set-display..po(12,19).
text('#fred -- - - - ---------- #

Select your choice by pointing & clicking the mouse on the items )

button('E M P H A S I S','dtn..emphasis',24,5,20).
button('E L E C T I V E','dm..elective',24,8,20).
button('C 0 U R S E','dm-course',24,ll,20).
button('Q U A R T E R','dm..quarter',24,14,20).
button('S T U D E N T','dni..student',24,17,20).

end. (*QUERY DATABASE *)

topic dxn...mphasis. mark('e m p h a s i s'). end.
topic dm...elective. mark('e I e c t i v e'). end.
topic din-course. nwak('c o u r s e'). end.
topic dnn..quarter. nwak('q u a r t e r'). end.
topic dmswdent. mark('s t u d e ni t). end.

= = =- ---- MARK TOPIC

* topic mark (item).
text(' tes2T). text(?item).
if one-.of(?listjnenu, ?item)

then applicationo
else DO (?1TEM).

topic application.
hide..yundow(?w 1).
load ( element ( ?list4,prog, where (?listmenu, ?item)), temp).
tempO.
waito.

end.
END. (*end mark*)
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topic Previous-.maiu. mairjnenuQ. end.

topic displayinfo (items).
wh is window(, 15.5,66,19.d[Dialogwindow,visible)).
use-jont(systemjont).
make..modal(?wh).
text (#eread ('infohyp', concat (,//',?items) .'Ir))
set-file..pos ('infohyp',Obeginning).
b2 is button(Okccontinue.30,16).
set~focus(Th2).
waito.

close- windowO.

end.

A A A A A SETUPJ A-, AA- %A.A.A..A..AAAAAAAAAA

topic setup.
displaylnfo 0
if version is 3

then !main:wl is window (selectr&Quit.13,1.8322,[Popup.VisibleThinrame)
elIs e ! m a in: w 1 i s w in do w

(selt:&uit131,7,,,[PopUp,,ConrolMeuthickFrme,ShowChildren.SiblinpI... close..vent).
mi is menu ([[E&xitPrevious..menu,'Quit-to-.system',&HelpJlselect).
disable-jnenti-temt (?mnl,[revious-menuD.
list-menu is ['emphasis areas',elective offered','course elective','geneaze course selection',option area',

'e mp ia s i s','e e c t i v e','c o ur se','q uar t er','s t u d en V'1.
list-prog is ['quemphas.ckb','offered.ckb','elecqry.ckb','genselec.ckb','optadec.ckb','emphasis.ckb',

'elective.ckb','course.ckb','quarte.ckb','sttdent.ckb'J.
show..window (?w 1).
list is [ 1.

topic displayInfo.
system is systemjnfo 0.
if element (?system.4) is 12

then displaYIype is EGA and
smailFont is [1O05,400f4,f0~,4,HelvJ and
bigFont is jl6,9,40,ff,0,l,lS, Tms Ram']

else displayType is VGA and
smallFont is [16,7,dOO,fff,0,l,l8,HelvJ and
bigFont is [20,8,700.ff.O1.34.HelvJ.

if last (?system) < 3
then hyperColor is black
else hyperColor is blue and

hyper-.display (blue).
hyperFont is creazefont ([12,8,400.f.Of,,l2,Systeml).
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version is swing-copy (element (?system.9),1.l).

end.

end. (*setup*)

(END MAIN.KB

(~Title :emphasiskb
Author :suprapto

wmenu is wifld0w(select:&quit,582,21,[Popup,,C~ntrOlMelu.ThickFrame,Show~hildrenSiblingsD.-
ml is mienu([JE&xit. 'Previous-..mu', 'Quit-o-system'].&Helplselect).
settitle(?wmenu.'emphasi OBJECr'). written is 0.
set-title(wmenu,'EMPHASIS AREA OBJECT'). test is 0.
read-ile().
topic read-..file.

eof is number-tochar(26).
No is 0. emphasisField is fl. emphasisList is .
message is readine('rack.txt',4).
repeat

emphasisField gets ([?mxwessg) and
empliasisList gets(element(?message,2)) and No is ?No +1 and

message is readjine('track-txt',4)
until ?mfssage is ?eof. close..allO. show.-.window(?wmnfu).

selectiono.

topic selection.
text(#e). enablejnenute(?mlE&XtD).
text ('Un0fred

MANAGEMENT EMPHASIS AREA#FBLUE

set-display..pos( 16,15).

button('UPDA7h fTIE EMPHASIS AREA ',&update.24.6,32).
button('DEFEE THE EMPHASIS AREA ',&delete,24.9.32).
button('ADD THE EMPHASIS AREA ',&add,24.12,32).
waitO.

end.
(0
topic E&xit.

test isO0.
selectionO.

end.
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topic select(item).

do (?item).
end.

topic &update.
set-ttle(?wmenu.'UPDATE THE EMPHASIS AREA').
disable-nmenu-item(?ml,[E&xit]). option is '#FRED updating'.
displayboxO.

topic displaybox.
text(#e). set-display-.pos(5,13). text('#fblue emphasis area to be updated :)

set-display-.pos(5,2). cdl is [].
text('fblue emphasis areas in the Database #fred (Select the emphasis to be updated)').
Lb is list..boxU[?emnphasisListJ~inputdaxa,,4,40 .. tdlistselect-eventdouble-click_event]).
cdl is alitWJe(,5,13,30).
button (OKOk,55.5,1O). button(Cancelcan.55,9,1O).

end.
end.

topic inputdataiteminfo.name).
edl is ?iem. edfield is ?cdl.
edl is editline(edl,,5,13,30).

if ?info-nam is 'double-.clidk..event' then edl is get-text(?edl) and
editonie is ?edI and chec~dataO.

end.

topic Ok.
if n-ot(get-.textC?cdl) is [J) then edi is geLtext(?edl) and

"dtone is ?edl and chec~dataO
else inpuLdata(getjistbox(?Lb)).

end.

topic check-dataO.
if ?option is 'Mred Updating' then ediLemphasiso

else ( if ?option is 'Wred deleting ' then delete-.eniphasisQ
else add-mnphasiso).

end.

topic effitemphasis.
if one...O(CemphasisList. ?edl)

then editO
else

message is concat(?edl, '#fblue was not in the emphasis file ')and

display-infoO.
end.

topic delcte-..uphasis.
if one-.of(?emphasisUst. ?edl)

then deleteO
else

message is conicat(?edl,'Ofred was not in the emphasis file W!) and
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display.-.inoo.
end.

topic displayjnfo.
disable..window(?wmenu).
disable..window(?wh).
whi is window(,20.lO,5 l,12,,[Dialogwindow,visiblel).
text('#n #n '). text(?message).
text('#n #n #n Continue '). text(?option). text(' te emphasis file T').
button(Yes~yes.43,5,6).
button(Nojnain.menu.43.8.6).

end.

topic yes.
close..window(?wh). reniove..topic(wh). enable-window(?wmenu).
close~window(?wh 1). remove~topic(wh 1). edt is ?editone.

if ?option is 'Ered deleting ' then ( if not(?mnessage is ' ')then &deleteO
-else edl is editjine(?edl.35,13,1O))

else ( if ?option is 'Efred adding' then &addQ
else edt is edit-.line(?edl,,35,13,1O)).

end.

topic main-.menu.
cloe.window(?7wh). remove-topic(wh).
cloe..window(?wh 1). removejopic(wh 1).
enable...window(?wmenu).

selectiono.
end.

topic get-dAata.
ed is elemnent?emphasisField. where(?enphaisList,?edl)).
ed2 is elernent(ed,l1). ed3 is element(?ed, 3).
ed4 is elenent(?ed, 4).

end.

topic edit.
keyvalue is ?edl.
get-daao.
set-title(?wmenu.'UPDATE THE EMPHASIS').
FormatDisplayO.
button (UpdaweyesUpdate,20,14j 0).
button (cancel, notUpdate, 3ZI4,lO).

topic MoUpdaze.
message is' 'disable.yindow(?wh). display-infoo.

end.

topic yesUpdate.
edt is geLtext(?edl).
ed2 is SeLtext(?0d2).
ed3 is getctext(?ed3).
ed4 is get-text(?ed4).
set..display~pos(20. 16).
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disable-.yindow(?wh).
if one...of(?empbasis]isz. ?edlI)

then (if ?edl is ?keyvalue
then updatedataO

else message is concat(?edl,'fred was in the emphasis file !#d')
and display-infoO)

else message is concat(?edl,'#Fred was not in the emphasis file ! Please, add first') and
display-infoO.

end.

topic updatedata.
edrec is combine(?edl,?ed2,?ed3,?ed4).
emphasisField is replaceC(emphasisField, [?ed].(?edrec]).

emphasisList is replace(?ernphasisLisz?edfield,?ed).
written is 5.
message is concaz(?edl.'#fblue has already been updated !!#d').

disable..yindow(?wh).
display-infoO.

end.

topic &delete.
disable...menu..item(?ml.[E&xit]).
se~tde(?wmenu.'DELET E THE EMPHASIS AREA').
displayboxo.

topic displaybox.
text(#e). seLdisplay-.pos(5,l3). text('#blue emphasis area to be deleted :)

se~display.pos(5,2). edl is [I. option is 'ired deleting '.
text('mfblue emphasis euin the Database ifred (Select the emphasis to be deleted)').
Lb is li~o(9mbi~sjnudt.,.0..i~laeetobecikeet)
edl is affitjiW(35,13,30).
bhato (OKOK,555lO). buuton(Cancelcan,55.9.1O).

end.
end.

topic delete.
get..dMtO.
set-itle?wmenu.'DELETE THE EMPHASIS AREA').
FormatDisplayo.
set-display..pos(2Z). text(?ed2).
set-display..pos(224). etl)
set-.display-.pou(226). text(?ed).
se&.display..pos(22,). text(?ad4).
sedis;Aay..pos(2.14). teat('#fred Delete the emphasis area?').

button(YES,yesdelete,2814,1O). buato(NO, notdeletc,40,14,lO).
wait(.

end.

topic yesdelete.
emphasisField - remove(?emphasis~ield(?edJ).
emPhasisList - removC(?em1PhasiSListq get-text(?ID ).

written is 5.
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message is concatogetext(?edl),'#fblue deletion has been done').
disable-.window(?wh).
display-infoo.

end.

topic notdelete.
message is'' disable-.window(?wh). displayjinfoo.

end.

topic can.
test is 0.
selectionO.

end.

topic &add.
* disable-menu..tem(?ml,[E&xitJ). text(#e). option is '#fred adding'.

edi is U.ed2 is [I. ed3 is [I. ed4 is [I.
seCLtitlewmenu,'ADD THE emphasis')
FornwtDisplayO. set-display-.pos(5.1).
text('#fblue emphasis in Database')
list-box(?emphasisListj.5,2,2...,t).
button ('Add data (OK)',Ok..Add,18,15,16).
button (cancel. not-.add, 39,15,8).
set-focus(?ed2).

topic not~add.
editone is get-text(?ed 1). disable..window(?wh).
message is' 'display-Wo.

end.

topic Ok.Add.
editone is get-text(?ed 1). disable-.window(?wh).

if one-.of(?emphasis~Ist. getext(?ed 1))
then message is concaz(?editone'#fred was in the emphasis file !#d')

else if ?editone is [I or geLtext(?ed2) is [I than
message is fred Enter emphasis Number & emphasis Name Please!'

else (edrec is combie(get~txt(?ed2), get..text(?edl).gectext(?ed3), get-ext(?ed4)) and
emphasisField gets (t?edrecD and

emphasisList gets (get-text(?edl)) and
written is 5 and

message is coocatgget-ext(?edl),'#tblue has been added into a emphasis file')).
display-jnfoo.

end.
end.
topic FormatDisplay.

wh is window(,8,8,77,17,[Dialogwidow~visiblej).
text(#e). sctjiisplay.pos(1,2). disable..yindow(?wmenu).
text('#fblue Emphasis Number:

Emphasis Name:

Description
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:#d I).
if nOt(?option is 'ifred dlting ') then
edl is editlin(edl,2Z,30) and
display-.recofdQ.

end.

topic display-record.
ed2 is editine(ed2,2,24).
ed3 is editjine(ed3,226,40).
ed4 is editine(?ed4,22,,40).

end.

topic &Help.
wh is window(,8,S,74,l6.[DialogwindowvisibleJ).
text (erad ('infohyp', concat ('I/'.ernphasis) .'1f))
set-fie..jos ('InfohypO,beginning).
b2 is button(Okcoeuinue,3,14).
setJOcus(?b2).
waitO.
clo*e'infojiyp'). close. windowO.

and.

top* updatejlile.
newfe('empliasislitxt').
write('emphasisl .txt',?empaiassList). closee(emphasisl .txt').

newjfilc('ucktxt').
write('nack.lxt,?emphasisfield). close('mwak.txt').

end.
topic 'Prvjnsmew'.

if ?wriuen is 5 then update .fileO.
newjlle('tenipo.dat').
write('tempo.dat,.2).

cloue...aliO
cloeewindow(?wmenu).

do(!mamn).
end.
topc 'quIzo...sYVem'.

if ?wriuen is 5 then pduzeeO.
Cloe.aliO.
dearO.

end.
(*---END EMPHASIS.KB ---- *

Program : elwctvekb
Author : Suprapto o)

wmenu 's wndowlecz'&quit,5,82,20fOjPaUpCntrOlMenuThckFram.ShowChjlrenSiblings).
ml is menu(I[E&xit. 'Previou-.menu', 'Quit-to-.systen')&Help,selectO.
trackel is real('vvckelutxt').
aitrack is smngjo-ist(elmenxsmrng-.to-Iist(elcmernt(?txkel, l).,II),l)).
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aiclect is saing-toist(dement(suing.-o-ist(eleent(?rakel1),'/')2))
tstrak is smzig..tojiszelanent(stringjtojist(elemen(?rckel.2),'ll'), 1)).
tselect is szinajolis(lemen(suingjolistlement(?uwkc,2),'7r),2))
setrack is stringtojist(elemet(string~wojist(elenent(?rackel,3),'/f), 1)).
scelect is szingjto-ist(lememt(sting-toist(clemnt(?trackel.3),'/')2)).
dbtrack is string-.to-list(elament(string-.to-list(element(?iackel.4),'//'), 1)).
dbclect is stringjtolist(elemt(stringjtoist(element(?uackel4).'l'),2))
coursel is read('coursel.txt'). close..allO).

show..yindow(?wmaiu). written is 0.

sciectionO.

topic selection.
text(Ne). setitde(?wmenu.' )
text ('n#fred

MANAGEMENT ELECTIV DATA OBJECT#FBLUE

seLdisplay-.pos( 16. 15).

button('UPDATE THE ELECTIVE ',&updaze,25.6,30).
button(DELETE THE ELECTIVE '.&delete,25,9,30).
buuon('ADD THE ELECrIVE',&add25,12,30).
waitO.

end.

topic E&XiL
tesn is 0.
selectionO.

end.

topic select(item).
do (?iman).

end.

topic &updaz.
set-id(wmeu.'UPDATE THE COURSE ELECTIVE').
opt is 'ifred updating'.
edl is [1. ed2 is 11. option is 1. choice is 2. election is 3.
FomuDisplay(?option,'updated W).
b is button (OICOK,=2,8). button (Cancel,can.32,9,8).

set-ocus(?b).
topic ok.

option is 1.
ed2 is (].
second-displayO.

b is button (OK.OKE,22,8,8). button (Cancel,postpone,32,8,8).
end.
topic oke.

ed2 is get-ext(?ed2).
do(coAncl'No'listLchar(?ed 1))). close..yindow(?wh 1). rcmnove-topic(wh 1).
old is ?ed3.
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option is 2. choice is 5. second-displayo.
button (OK~continue,22, 12,8).
button (cancel~postpone,3Z228).

end.
topic postpone.

message is' 'display-infoo.
end.
topic Nol. if one-.of(?aiuack. ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No2. if one-.of(?tstrack. ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No3. if one-.of(?setrack, ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No4. if one...of(?dbnrck, ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.

topic continue.
ed3 is get-text(7ed3). ed2 is get-ext(?W1).
do(concat('update', lisLof..char?cd 1))). written is 5.
nmesse is concat(?ed2,'#fblue has -already been updated ! '). displayjnfoO.

end.

topic updawe1.
if not (one..of(?ed3, ?old))

then ( if one-.of(?aitrack. ?ed2)
then aitzack is remove(?aitrac. ?ed2) and aielect gets j?ed2j

else aielect is remnove(?aielect, ?ed2) and aitrack gets [?ed2D).
end.
topic update2.

if not (one..of(?ed3, ?old))
then ( if ooe...of(?tstrack. ?ed2)

then tstrack is remve(?tszawk, ?ed2) and tselect gets [?ed2I
else tselect is ramove(?tselect, ?ed2) and tsa-ack gets [?ed2J).

end.
topic updal3.

if not (one.ofC?edl3, ?old))
then ( if one-.of(?uetrck, ?ed2)

then setrack is remove(?seirak, ?ed2) and seelect gets [?ed2]
else seelect is remov'e(?seelect, ?ed2) Ad setrack gets t?ed2l).

end.
topic update4.

if not (one..of(?ed3, ?old))
then ( if one..of(?dbirack ?ed2)

then dboack is remove(?dbaack, ?ed2) and dbelect gets [?ed2J
else dbelect is renove(?dbelect, ?ed2) and dbtrack gets [?ed2I).

end.

end.

topic &delete
se~title(?wmenu,'DELETINO THE COURSE ELECTIVE '). election is 2.
edi is (J. ed2 is []. option is 1. choice is 2. election is 2. opt is '#red deleting'.
Fbmuadisphay(?option,'deleted !!').
b is button (OKO.022,9,B). button (Cancel,can,329.8).

set-focus(b).
topic ok.

option is 1.
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ed2 is [J.
second..displayQ.
b is button (OK,OKE.22,8,B). button (Canicel~postpone.32,8,8).

end.
topic postpone.

message is' 'display-nfoo.
end.
topic oke.

ed2 is get-text(?ed2).
do(concat('No',listo.char(?edl))). close-.window(?wh 1). removejtopic(wh 1).
option is 2. choice is 4. second..displayo.
button ('elete (OK)',continue,22,1,13).
button (Cancelixnodelete,36, 12,S).

end.
topic Nol. if one..of(?airack. ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No2. if one...of(?tstrack. ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No3. if one..of(?setrack, ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic No4. if one...of(?dburak, ?ed2) then ed3 is 'Required' else ed3 is 'Optional'. end.
topic not-.delete.

message is' 'display-nfoo.
end.
topic continue.

ed3 is getext(7ed3). ed2 is get-text(?ed2).
do(concat('delete'.list..of-char(?edl))). written is 5.
message is concat(ed2,'mblue has been deleted from Database'). display..infoo.

end.
topic delete 1. if one-.of(?aitrack,?ed2) then ainck is remnove(?aitrack,?ed2)

else aielect is remove (?aielected2. and.
topic delete:2. if one-.of(?tstrack,?ed2) then tsrack is remove(?tstrack,?ed2)

else tselect is remove (?tselectz?ed2). end.
topic delete3. if one...of(?seuack,?ed2) then setz-ack is reniove(?setrack,?ed2)

else seelect is remove (?seelect.?ed2). end.
topic deletvA. if one-.of(?dbnrck,?ed2) then dbarack is rernove(?dbawk.?ed2)

else dbelect is remove (?dbelect,?ed2). end.
end.

topic can.
close-.windowO. enable..yindow(?wmenu).

selectiono.
end.

topic displayjnfo.
disable-.window~wnenu).
disable..whndow(?wb). dis~able..windo(wh 1).
wh2 is window(,19,1O,54,12,(DialogwidowvisibleD).
text('#n #n '). text(?message).
text('On #n #n Continue '). text(?opt). text(' the req ack elective T').
buuon(Yes,yes40,6,5).
button(Noinain-nemu,47,65).

end.

topic yes.
cloe.windowc?wh 1). remove-.topic(wh 1).
cloe.window(?wh2). remove-topic(wh2).
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if exists(editl) then edl is ?editl. if exists(edit2) then ed2 is ?edit2.
enable-.window(?wh). if one-.of([2.3J,?election) then choice is 2.

end.

topic main~menu.
close-.window(?wh). reniove-.topic(wh).
close...window(?wh 1). remove..topic(wh 1). close-.window(?wh2). remove-topic(wh2).
enable-.window(?wmenu).

selectiono.
end.

topic &add.
set-ile(?wmenu,'ADDING THE COURSE ELECTIVE').
edl is1). ed2 is[I. ed3 is [I. option is 2. choice is1. election isl1.
FormaiDisplay(?opion'added'). opt is 'adding'.

button (OK~continue,229,5).
button (cancel, can, 30 ,9,8).

topic continue.
secon&..displayO.

button (OKoke.22Z12,S).
button (cancel, not-add, 30 ,12,8).

end.
topic oke.

ed2 is gcetctxt(7d2). ed3 is get-text(?ed3). written is 5.
do(concat(&.?ed 1)). message is concat(?ed2.'#fblue has been added into Database').
ed2 is (I. ed3 is 11. displayjinfoO.

end.
topic no~add.

message is' .display-nfoo.

topic &M. if ?ed3 is 'Required' then aitrack gets (?ed2) else aielect gets (?ed2). end.
topic W2. if ?ed3 is 'Required' then tstrack gets (?ed2) else tselect gets (?ed2). end.
topic W3. if ?ed3 is 'Required' the setrack gets (?ed2) else seelect gets (?ed2). end.
topic &4. if ?ed3 is 'Required' then dbtrack gets (?ed2) else dbelect gets (We2). end.

end.

topic Formaz~isplay(optaoajob).
wh is window(,8,9,77,134[Dialogwindow.visiblel). disable_ window(?wrnenu).

text(#e).

text('#nftlue Select the elective track to be v). textg?job).

text('#n#nitblue Emphasis number :#d').

radio..button(['l - Artificial Intelligence',26,41.
['2 - Tactical Comiputer System',26,5I.
['3 - Software Engineering',26.61,
['4 - Military Data Processing'.26711,track).

edl is editjine?edl,2Z4,3).
end.
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topic seco[4..display.
disable..window(?wh).
whi is window(,9,8,75,15.(Dialogwindow,visible]).

text(ce). text('fblue

Emphasis number :

Course number A#d').

seLayps(22.2). text(?datatrack).
ed2 is edit-b~e212,,)
if ?option > 1

then radio-.buuon([(Required3391,[Optionai,33, 10]Jbelective) and
seLdisplay..jxgz.9) and
text('#fblue Elective type #d I)and
ed3 is editlie(?d3,229,1O).

seLdisplay.pos(42,3).
texg('Ofblue Req Track Elective').
if ?edl is I

then tracklist is combine(Uirack, ?aielect)
else (if ?edl is 2

then tracklist is combine(?tstrack, ?tselect)
else (if ?edl is 3

then tracklist is ?setrack
else tracklist is ?dbtrack)).

list-box(?tracklist iput data.45,4,10 .. 4flist-slec~eventdouble..click-event]).
if ?election is I then seLdisplayMo(63,2) and text('mfblue Available') and
setLisplay-.pos(63.3) and text('#tbluc Course') and
list..bOx( rmOve('?coursel,?trackf new daa.63,4,1...,t.[list select-eventdouble click-event]).

end.

topic input-dalgitem).
if oae-q.f([Z.3J.?choice)

then ed2 is Viern and d2 is editJin(edZ225,9). edit2 is ?iem.

topic new-.daza(itemn).
if ?choice is 1

then Wd2 is ?item and ed2 is edit-iW(ed2=52,,9). edit I is ?iten.
end.

topic track(itern).
datatrack is ?izun.

char is lisI..of..char(?iem). edl is first(?har).
edl is editjine(?edl,2,3).
edl is get-.text(?edl). edfiti is ?edl.

end.

topic elective(itemn).
if aof(!1.S1.?choice)

then ed3 is ?iem and ed3 is ediLline(ed3,,,lO).

73



end.

topic &Help.
wh is window(,8.8,74,16d[Dialogwindow,visibCD).
text (#emad ('infohyp', concat ('//',clective) ,/II).
set-.file...pos; ('infobhyp',O,beginning).
b2 is button(Okicontinue,3O,l4).
set-focus(?7b2).
waito.
close..windowo.

end.

topic update-iile.
trackel is [1
trackel gets listjow~string(coflbin(listto-.ting(?airack),Iistto__string(?aielcct)),'I/r).
trackel gets litt-tigcmiels-osigsaakitt-tigslc),/)
trackel gets listwstriflg(combife(isLostrig(?strack),list-to-strng(?seelc)),'/r).
trackel gets fisLwtO.sng(comnbinc(list-to-szring(?7dbtrack),ist-to.strilgC?dbelc~t)).'ll').
( new...fle('trakelt.txt').
write('irackelitXt',?trackel). close('trackeltuxt').

end.

topic previousjmnu'.
new-file(tempo.dat').
wrie(tempoiat',2).
if ?written is 5 then update..fileo. close-AlO. close_..window(?wmenu).
do(!mai).

end.
topic 'quiLto.systenfl'.

if ?written is 5 then updatejfileO.
close-.allO.
clegro.

end.
(*---ED ELECTIVE.KB--)

(Title coursekb
Autho suprapto

wffnenu is wbkwmeLqi,,.22.[ouCnrleuTikrm.hwhlrnilns)
ml is menuffpxit, 'Previous-mnm', 'Quito..systeV],&HelpJ,select).
set-ile(?wnmu.'COURSE OBJECT').

set-ie(?wmenu.'COURSE OBJECfl). test is 0.
showwindow(?wmienu). written is 0.
wh is wjndow(.22,13.46,4,,Dhogwildow,visible]).

text('#n ifred Loadting Data ...
use-.font(sysemjont).
mnakejnxxalC'7wh). show...wiidow(?wh).

read jile). close..yindowo.
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topic read-file.
course is read('course.txt').
course 1 is read('coursel.txt').
courseNum is stringj-o list(element(sring..to-list(?coursel1,'//'), 1)).
courseName is string-to list(element(string-to list(?coursel ,'II'),2),'@').
length is list-ength(?courseNum). no is 1.
repeat

courseList gets concat(elernent(?courseNwn,?no),' ',element(?courseName,?no)) and
no is ?now + 1

until 9no > ?length.
end.

selectiono.

topic selection.
text(#e). enable-menu-item(?nl ,[E&xitJ).
text ('#nKfred

MANAGEMENT COURSE DATA OBJECT#FBLUE

seLdisplay..po(16.15).
text('Ofblue

button('UPDATE THE COURSE ',&update,24,6,32).
button('DELETE THE COURSE ',&delete,24,9.32).
button('ADD THE COURSE ',&add,24,12,32).
waittO.

end.

topic select(item).

do (?tem).
end.

topic &update.
settile(?wmen~i, UPDATE THE COURSE').
disable-nmenu-item(?ml ,rE&xitD). option is '#FRED updating'.
displayboxO.

topic displaybox.
text(#e). set-display-.pos(5,13). text('#fblue Course Number to be updated :)

seLdisplay.p*5(,2). edl is [I.
text('#fblue COURSES in the Database #fred (Select the course to be updated)').
Lb is list-.box([?courseListj,input data.5.4,40,...tjlist-select~event~double click-.event]))
edl is editine(,35,13,10).
buttoni (OK.0Ok,5, 10). button(Cancel~can,55,9,10).

end.
end.

topic inpuLdata(iteninfojamc).
edfield is ?item. edl is strng-tojist(?edfield). edt is first(?edl).
edl is edit-lme(?edl,,35,13,10).

if ?info-naznc is 'double.click..eventC then edl is getjtext(?edl) and
editone is ?edl and chcck-ataO.

75



end.

topic Ok.
if not(get-text(?edl) is 11) then edi is get-text(?edl) and

editone is ?edl and check-dataO
else input-data(getjist-box(?Lb)).

end.

topic checkjlataO.
if ?Option is #fred Updating' then edit-courseO

else ( if ?option is 'Efred deleting ' then delete -courseO
else add-courseO).

end.

topic edit-course.
if one-.of(?courseNum, ?edl)

then editO
else

message is concat(?edl, '#fblue was not found in the course file V') and
display-ifoo.

end.

topic delete..course.
if one-.of(?courseNum, ?edl)

then deleteo
else

message is concat(?edl,'#fred was not found in the course file W!) and
display-infoO-

end.

topic display-info.
disable-.window(?wmeiu).
disable-.window(?wh).
whI is window(.20,lO,5l.12,,[Dialogwindowvisiblej).
text('#n #n '). text(?message).
text('#n #n #n Continue '). text(?option). text(' t course file ?').
button(Yes,yes,35,6,6).
button(No,main..menu,43.6,6).

end.

topic yes.
close..window(?wh). resnove-opic(wh). eiable.window(?wmenu).
close-.window(?wh 1). remove-.topic(wh 1). edi is ?eitone.

if ?option is 'Ered deleting ' then ( if not(?rnessage is ' ') then &deleteo
else edi is edit-ine(?edl,,35,13,1O))

else ( if ?option is 'ifred adding' the &addQ
else edi is editine(?edI,,3,3,lO)).

end.

topic main-menu.
close-.window(?wh). remove-topic(wh).
close-window(?wh i). rcmove-topic(wh I).
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enable-window(?wmenu).
selectiono.

end.

topic get-data.
Idrec is element(?course, where(?courseNum, ?ed 1)).
ed is string-jist(?drec, VP).
ed2 is element(?courseName, where(?courseNum, ?ed I)).
ed3 is first(sming...ojlist(element(?ed. 2))).
edp is elemn(?ed,3).
ed4 is last(string-toist(element(?ed, 2))). edS is elemezit(?ed,4).
ed6 is elemnent(?ed, 5).

end.

topic edit.
keyvalue is ?edl.
SeLdataQ.
settitle(?wmenu,'UPDATE THE COURSE').
FormatIDispayQ.
button (Update,yesUpdate.20,14,lO).
button (cancel, notUpdate, 32,14,10).

topic notUpdate.
message is'' display-infoo.

end.

topic yesUpdate.
edi is gettext(?edl).
ed2 is get-text(?ed2).
ed3 is get-text(?ed3).
ed4 is get-text(?ed4).
edS is get-text(?ed5).
edp is get-textC?edp).
ed6 is getext(?cd6).
set-display..pos(20, 16).
disable-window(?wh).
if one...of(?courseNum. ?edl)

then (if ?edl is ?keyvalue
the updatedatao

else message is concat(?edl,'#fred was in the course file !#d')
and displayjinfoO)

else message is concat(?edl.'#Fred was not in the course file ! Please, add first') and
display-infoO.

end.
end.

topic updatedata.
edrec is lisLto.Jtring(comnbine(?edlcolcatC?ed3,' ',?ed4),?edp,?ed5,?ed6),'I/r).
course is replace(?course, ?ldrec,?edrec).
courseNamne is replace?courseNwne, element(?courseNam,

where(?courseNumn?ed 1)), ?ed2).
ed is concat(?edl,' I). ed is concat(?ed,?ed2).
courscList is replac(?courseList,?edfield,?ed).
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written is 5.
message is concat(?edl,'Otblue has already been updated !!#d').
display-infoO.

end.

topic &delete.
disable...menu-.itern(?mI,[E&xitD).
seLtttle(?winenu,'DELETE THE COURSE').
displayboxO.

topic displaybox.
text(#e). seLdisplay.pos(5,13). text('fblue Course Number to be deleted :)

seLdisplayJpos(5,2). edi is [j. option is 'fred deleting.
text('#fblue COURSES in the Database Kred (Select the course to be deleted)').
Lb is list-box(?courseListJ,input-data,5,4,40.. tlis~select_event,doubl...click.event]).
edl is editjline(,.35,13,10).
button (OK,OK,55,5. 10). button(Cancel,can,55,9. 10).

end.
end.

topic delete.
get-dataO.
set-ile(?wmenu.'DELETE THE COURSE').
FormatDisplayO.
set-isplay-.pos(20,2). text(?ed 1).
setdisplay-.pos(20.4). text(?ed2).
set-display..pos(20.6). text(?ed). text('/I'). text(?ed4).
set..Aisplay-pos(20,B). text(?edp).
set-display..pos(20,l0). text(?ed5).
set-display-.pos(20,l 1). text(?ed6).

set-display..p*64,14). text('#fred Delete this Course ?').
button(YES,yesdelete,24,14,10). button(NO. wtoclete.35, 14,10).
wait(.

end.

topic yesdelete.
course = remove(?course,?ldrec).
courseList = remove(?courseList,?edfield).
courseNurn = remove(?courseNum, ?ed 1).
courseName = Tesnove(?courseNam, ?ed2).
written is 5.
message is concat(?edl,'#fblue deletion has been done').

en.display-infoO.

topic notdelete.
message is' display-jnfoO.

end.

topic can.
test is 0.
selectiono.

end.
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topic &add.
disablejnenuiwm(?nmlE&xiQ). text(#e). option is *#fred adding'.

edl is [I. ed2 is I]. ed3 is [). ed4 is [I. cdp is 11. ed5 is I]. ed6 is [0.
setjie(?wmnenu,'ADD THE COURSE ').
FormatDisplayO. sCt-display-.pos(55,l1).
text('Ofblue Courses in Database ')
list-.box(?CourseLis,.5l,2.25,...t).
button ('Add data (OK)',Ok..Add,18,15,16).
button (cancel, not-..add, 39,15,8).
set-focus(?edl).

topic not-add.
editone is getuext(?ed 1). disable..window(?wh).
message is' 'display-infoO.

end.

topic Ok-.Add.
editone is get~text(?ed 1). disable..window(?wh).

if one...of(?courseNum, get-text(?ed 1))
then message is concat(?editone.'#fred was in the course file !#d')

else if (?editone is [I or gettext(?C2) is []) then message is '#fred Enter Course Number & Course Name Please

else (edrec is combine(getjtext(?ed 1), concat(get-text(?ed3),' '. gectext(?ed4)).
get-text(?etp). get-text(?edi).get-text(?ed6)) and

course gets (listto..strng(?edrec,'I/')) and courseNarne gets get-text(?e2) and
ed is concat(getjtext(?ed 1),' ',getuext(Ied2))
and courseNum gets (getext(?ed 1)) and courseList gets (?ed) and

set..Aisplay..pos(5O,15) and written is 5 and
message is concat~geLtext(?edl),'#fblue has been added into a course file')).

display-infoO.

end.
end.
topic ForaaDisplay.

wh is window(, 17.8,65,17,.[Dialogwindowvisiblej).
text(#e). set-isplay..pl2). disable..yindow(?wmenu).
text('tfblue Course Number:

Course Name :

Credit LecLab.

Prerequisite:

Description I#d')
if not(?option is 'ifred deleting ') then
edl is editJine(?edl,.20,Z8) and
display-.recordO.

end.

topic display-record.
ed2 is edit-line(?ed2,,20,4,30).
ed3 is editjine(?ed3,,20,6,4).
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sCLdisplay-pos(25.6). text('P).
ed4 is edit-lied4.27.6,4).
cdp is ediLline(?edp,.20,8,25).
ed5 is odit-We(ed5,,20j10,40).
ed6 is editj1~ d_0,24)

end.

topic &Help.
wh is window(.8,8,74,16,,[DialogwiridOw~visibleJ).
text (#ejread (infohyp', concat, ('Ircourse) ,'1P))
set-file-.pos ('infobhyp',Obeginning).
b2 is buttoo(Okcontinue.30,14).
topic continue.

close'iiifo.hyp'). close-.windowO.
end.

end.

topic update..file.
new-ile('coursel .tt').
write('coursel .txt',Iis-o strig(combine~list-to-string(?courseNum,' )

lisLto..uring(?courseNam,'@ )),Vf.)).
close('coursel .txt').

newjile('course.txt').
write('course.txt',?course). close('course.txt').

close-.alO.
end.

topic 'previous-.menu'.
newjile('tempodat').
write('ternpo~dat',2).
if ?wriuen is 5 then update..fileO).
close-.windowO.
do(!main).

end.
topic 'quitjosystem'.

if ?wriuen is 5 then updatejldeO.
close..aIIQ.
clearo.

end.
(------END COURSE.KB

( Program quarterkb
Programmer :suprapt

wmenu is windowselect:&qui,55,820[Popup,ControlMenuThickprAneShowChildren4Siblings).
ml is menu([[E&xit, 'Previous..menu', 'Quit~to.system'J.&HelpJlselect).
set-titde(?wunenu,'QUARTER OFFERING OBJEcT7). written is 0.
show..window(?wmn~u). qtrNaune is [WinterSprng.SummerFAluj.

qtr~it is [1,2,3,41.
message is read('QUARTER.TXT'.

(read file qunrte.txt (quarter#. year. (coursel)
It contains courses to be offered in each quarter *
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selectionO.

topic select(option).
do(?option).

end.
topic selection.

text(#e). text ('mnWfred

MANAGEMENT QUARTER OFFERING OBJECT#FBLUE

se-display-pjos(2O. 15).

buuton(UPDATE THE QUARTER OFFERING ',&updaze.20,6,42).
button(DELETE THE QUARTER OFFERING ',&delete,20,9,42).
button('ADD A NEW QUARTER OFFERING ',&add,20, 1 Z42).
waito.

end.

topic &add.
seLtite(?wmenu,' ADD A NEW RECORD QUARTER OFFERING').
edl is (I. ed2 is [I. d3 is (I. opt is '#fred adding'.
displayO.

end.

topic display.
wh is window(,7.S,78,l6,,LDjaogwindowvisjblej)
use-.font(system font).

makeinodal(?wh).
year is 0. quarter is 0. all is 10. ed2 is [I.

text(#e). SeLdisplaY..POS(26,2). text('fblue Select the quarter to be added').
sCLdisplay..pos(26,3). text('f#fred - -- - -- - - - - -- -- d
radio..buUon(UWinter.38,6J,[Spring.so,61,

[Summer.38,7J4[Fal,50,7JJ, quarter).
radio-.buton(119l 33.91.192,91,[93.51,9]].yea).
edi is ediLlieedl,.27,69).
ed2 is editjine(?ed2,27,9,4).

set..display-po(0,5).
text('#fblue

Quarter Name

Year .d)
button(Ok.ok..ad2, 12.6). button(cancel~cancellation,37, 12,8).

shtw.window(?wh).
end.

topic ok..add. checkdataso. end.

topic checkdataO.
sear~ma.

listboxformat.
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end.

topic listboxformat.
year is 0. quarter is 0.

text(#e). setLisplay-.pos(24.2). text('Enter the course to be added').
set-display..pos(24.3). text('Ofred ---------.-- d)

set-display..pos(I2,6). text('#fblue Quarter Name '.text(?edl).

set-display..pos(12.9). text('#fblue Academic year: ) text(?ed2).
set-display..poe(55,4).

set-display..pos(55,4).
text('fblue Courses are offered').
set~display..pos(60.5).
text('in '). text(?editl). text(' '). text(?edit2).
Listbox is isz...box(?recordNumj,,60.6,10,..,t).

set-display..pos(10,12). text('fblue Course Number :)

ed3 is editine(?ed ,9,Z1O).
seLdisply-.pos(9, 14).
textcm#biue Add this course ? '). button(Yes,yesadd,27,14,7).
buuton(N,not-add,37, 14,6).

end.
topic continueAdd.

close-.windowO. ed3 is RI listboxformatO.
end.
topic not-add.

info is'-'. display-.infoO.
bution(Yes~continueAdd. 4Z,4,5). button(No.MainMenu,49,4,5).
showwindowO.

end.

topic -e,&d
ed3 is get-text(?d3).

if ?ed3 is (I the info is '* Ofred Select course number, please' and
test is 3 and disp ,-messageO

else (if one....f(?ecordlNum, ?ed3) then
info is concat(?ed3,'ffred was in the database V')
else AddReconio and written is 5 and

info is concaz(?ed3,'#fblue has been added into Database')) and
display-jnfoO and buttna(fscontinueAdd, 42,45) and buttou(NoMainMenu,49,4,5)
and sbow-widw.

end.
topic displayinfo.

w2 is window(,16,12-56,SDialogwbidow,visible).
text('#n '). tex(?ino). text('#n On ').
texz(' Continue '). text(?opt). text(' the quarter offering T').

use-joet(sysienijont).
makemodal?w2).

end.

topic addrecord.
recordNum gets (?ed3).
newltec is coacat(?Yer..Qtr, 'II'. list-to-stmng(?recordNum,' ')

message is replwc(?message. ?oldRec, ?newRec).
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oldRec is 7newRec.
end.

topic &update.
seLtiflI(?wmen~fuUPDATE A QUARTER OFFERING').
edl is 1]. ed2 is [). ed3 is [I. opt is 'fred updating'.
header = '#fblue Select the quarter to bo updated#d'.
FormfatDisplayO.

end.

topic format-.display.

wh is window(.7.S,78, 16.f[Dialogwindow,visibleD.-
use-font(systemjfont).

make-modal(?wh).
year is 0. quarter is 0. edl is [I. ed2 is [I.
text(#e). setdisplay.pos(26.2). text(?header).
set-dispiay-.pos(26,3). text(4Krd --------------

rado..butwosx[l~inter.38.6],[Spring.50,6],
(Sumrner.38,7],[Fall.50.7]J, quarter).

radio-.bucton([[9l ,33,9J,(92,42,91,[93,5 1,9]].year).
edl is editline?edl,27,6,9).
ed2 is ediijine(ed2,.27,9,4).

set-display-pos(0.5).
text('#fblue

Quarter Name

Y ea rId)
bution(Ok~ok..updaze,28, 12,6). buctc(cancelcancellaton.37, 12,8).

show-.window(?wh).
end.

topic cancellation.
info is 11J.

displayjinfoo. button(Yescontinue, 4Z,4.5). button(Noimain-.menu.49,4,5).
show-windowO.
topic confinue, close-windowO. end.
topic mam...menu. close-.windowO. close..windowo. end.

* end.

topic ok-.update.
if ( not(?quarte is 0) and not(?year is 0)) Mhen search.dataQ and ed3 is (I and display-boxO

else info is 'Ai ired Please select the options ' and test is 0 and

en. display-.messageo).

topic search-.data.
no is 1. recordNumn is [I. totalrec is listjength(?message).
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oldrec is elenent(?messageno) and
record is szingto-ist(?oldrec,'ll) and
(if frst(?recod) is concat(?ed2.' '.element(?qtrList, where(?qtrName,?edl)))

then Year.Qtr is first(7record) and
recordNum. is stringj-ojist(rest(?ecord),' ') and no is ?totalrec) and

no z ?rio + 1
until ?No > ?totalrec.

end.

topic display-.box.
year is 0. quarter is 0. edit3 is 11. ed3 is 1].
text(#e). set-display-.pos(15,2).

text('Select a course number to be updated from fred the list box')
set.OAsplay-.pos(15,3).

textCfred ------ - ----- -------- #d)

set-.display-.pos(12,6). text('ftblue Quarter Name :'.text(?edl).
set...display-.pos(12,8). text('fblue Academic year:) text(?ed2).
sct..dislay..pos(55,4).

text('Itblue Courses offered').
sa-.display-.pos(55,5). text('in'.
text(?edit 1). text(' I. text(?edit2).
Lb is list..box([recordNumJlinputdatas.55,6. 12,,tlistselecLevent).

seC-dispypI*.3s(IO,1O). text('#tblue Previous Course Number :').
set-display..pos(IO.12). text('#fblue New Course Number :)

ed3 is edi~line(?ed3.38.l2.l0).
set..display-.pos(9,14).
text('mbiue Update this course ? '). buiwn(Yes.yesUpdate,29,14,6).
button(Cancl,not-Update,38,14,8).

end.

topic not..update.
info is'-'. display-infoo.
buuon(Yes,continueUpdate. 42,4,5). butmo(NoMainMenu,49,4,5).
show..yindowo.

end.

topic inputdatas(item).
edit3 is ?iem. seL-display-.pos(38,lO). textC'edit3).

end.

topic displayjneuagC.
wh is window(,81240,64[DialogwndowvisiblC]).
textC?info).
button(Cointinuexconj3,4. 15).

use-fonz(systemJout).
makejnodaK(?wh). showwirdowO.
topic con. close..wbxnwO.

if ht is I then display..boxO
else if Ntest is 2 the formdisplaysO

else if Ntest is 3 dhe listboxformatO.
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end.
end.

topic yesUpdate.
ed3 is get-text(?ed3).
if ?ed3 is D] then info is'#n red Select course numnber, please! and

test is 1 and display-niessageO
else (if one-.of(?recordNum., ?ed3) then

info is concat(?ed3,'#fred was in the database V')
else updaterecordO and writen is 5 and

info is concat(?edit3,'#tblue has been changed with ',?ed3,' from the database')) and
display-infoO and button(YescontinueUpdate, 42,4.5) and button(NoMainMenu,49,4,5)
and show-.windowQ.

end.
bopic continueUpdate.

close-windowQ. ed3 is [1. display-.boxO.
end.
topic Main~ienu.

close-.windowo. close..windowo.
end.

topic updaterecord.
recordNumn is replace(?recordNuni.?edit3,?ed3).
newRec is concaz(?YearQtr,'Ifrlistto-scring(?recordNum.').
message is replaWe?message. ?oldRec, ?newRec).
oldRec is ?newRec.

end.

topic &delete.
set-tite(?wmenu'DELETE A RECORD OF QUARTER OFFERING').
edi is [j.ed2 is [J. ed3 is f.opt is 'frcd deleting'. recordNurn is [I.
header - 'fblue Select the quarter to be deletedW'.
FomDisplayO.

end.

topic Fornidisplay.
fmrnatdisplayso.
if ?recordNum is 1) then
button(Okok-delete,28, 12,6 and buiton(canclcancellation,37, 12.8).

end.
topic formatdisplays.

disable..window(hvmenu).
wh is window(,7.8,78,16,,IDialogwindow.visibleD.
year isO0. quarter isO0.

text(#e). set..dispay..pos26,2). text(header).
seLdisplay..pos(2,3). text('fred ----------.----- d)
raio...butzon(jfWinter.38,61,[Spring.50,61,

(Summer.38.7J,[Fall.50,7JJ, quarter).
raiio-.bunonW[91,33,9J,(92,42,9J4[93,5 1.91 J,year).
edl is edi~liniCledl.27.699).
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ed2 is ediijine?ed2.,27,9,4).
set-display..pos(O,5).
text('mfblue

Quarter Nam

Y earTId)
end.

topic ok-delefe.
if ( not(?quarte is 0) and not(?year is 0)) then searchataQ and ed3 is I

and displayboxo
else info is'Vn #red Please select the options ' and test is 0and

display..messageO.
end.

topic yearfitem).
ed2 is ?iem. year is 1.
ed2 is edi~ine(?ed2,27.9,4). ed2 is ?item. edit2 is ?iteml.

end.

topic quarrer(item).
edU is ?item. quarter is 1.

edl is edit-ine(?edl.27,6,9). edi is ?item. editi is ?item.
end.

topic displaybox.
yewr is 0. quarter is 0.

text(#e). set..display...pos(26,2). text('Select the courses to be deleted').
seLdisplay..pos(26.3). text('#fred --- -------- #d .

SeLdisplay..pos(12.6). text('#fblue Quarter Name '.text(?edl).

seLdisplay-.pos(12,9). text('fblue Academic year: '.text(?ed2).

se&.display..pos55.4).
text('mblue Course we offered').
seLdisplay-.pos(:5,5). text('in ').
text(?editl). text(' '). text(?edit2).
Lb is list..box([?recrdtuml,inputdama,55,6,1Z.t~Jist-select-event).
set-display-.pos(I0,12). text('fblue Course Number :').
ed3 is edit-ine(?ed3.29,l2,2S).
set..Aisplay..pos(9, 14).
text('Efblue Delete this course? T) bunw(Yes,yesdelete,29,14,6).
button(Cacel,no..deletc,36,14.8).

end.
topic inputdogitem).

ed3 is ?iem. "0it is ?item. ed3 is edit-ile(?ed3L29,l2,25).
end.

topic not-delete.
info is -'. display-infoO.
button(Yes,continueDelete, 4Z,4.5). button(NoMainMenu,49,4,5).
show..yindowo.

end.
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topic continueDelete.
close...windowO. ed3 is []. displayboxO.

end.

topic yesDelete.
ed3 is get-extC?ed3).

if ?ed3 is U then info is In fred Select course number, please' and
test is 2 and display-messageQ

else (if not~intersect(?recordNum, ?edit3) is ?edit3) then
info is concat(?ed3,'#fred was not in the database '
else removerecordo and written is 5 and

info is concat(?ed3,'#fblue has been deleted from Database')) and
display-.infoO and button(YescontinueDelete, 42,4,5) and button(No.MainiMenu,49,4,5)
and show..windowo.

end.
topic continueDelete.

cloe.windowQ. ed3 is []. displayboxO.
end.

topic reunovaecord.
reciordNumn is retnove(?recordNum,?edit3).
newRec is concat(?YearjQtr,'If, list-to..string(?recordNum,' ')
messatge is replace(?message, ?oldRec, ?newRec).
oldRec is ?newRec.

end.

topic &Help.
wh is window(,8,8,74,16,,[Dialogwindow~visiblej).
text (bejreal ('infohyp', con=a ('II,quarter) il')
set-ilepos ('Infoiiyp'.O,beginning).
b2 is button(Okjkeep-.on,30,14).
set-focus(Mb).
waito.

topic keep-.on.
closcCinfo.hyp'). cloe-w.indowQ.

end.
end.

topic updaz_.file.
newjlile('quarte.txt').
write('quw=.txt,?mesage).
close('quartcrutt').

end.

U* 'Prvous-menu9-
if ?written is 5 then updazejlleO.

newjfIctempo.daz'). write('tempodAt'.2).
close..allQ. close..indow(?wmenu).

do(!main).
end.
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topic 'quit-to..system'.
if ?writteri is 5 then updateiileO.

close-.alIQ. close-window(?menu).
clearo.

end.

(*Title STUDENT.KH
Author suprapto

wmenu, is window(select:&quitS,.4,82,23,,PopUp.,COfltrolmelu.ThickFrme,Show~ildenSiblnsD)
ml is menuffEftit, 'previous..menu', 'Quitto-.system',&Hlp,select).
setfitle(?wmenu4'STUDENT OBJECTI'.
qtrList is ['91 1'.'91 2''91 3','91 4','92 1','92 2','92 3','92 4','93 1','93 2','93 3','93 4'].

quarterName is ['Winter 9 1','Spring 9 1','Suinmer 9 1','Fall 9 1','Winter 92','Spring 92',
'Summner 92','Fall 92','Winter 93','Spning 93','Summner 93','Fall 93'1.

trackList is ['Artificial lntelligence','Tactical Comnp Systemns','Software Engieering',

'Military Data Processing']. trackNuniber is 11,2.3,41.
quarterNumber is [1.2.3.4.5.6.7,8.9,10,1 1,121.
qtrNumber is [1,2,3,4,5,6.1.
qtrNarne is ['Winter 91','Spring 91','Sumnier 91','Fall 91',

'Winter 92','Spring 92''Summer 92','Fall 92'].
settite(?wrneflu,'STUDENT OBJECT'). test is 0.
show-window(?wmenu). written is 0.

read-.fileo.
topic read-file.
SList is read('studentlutt').

Slerigth is listjlengtn(?SList). No is 1. Sd-L~d is 1.
repeat

Sdtjd gets(first(string-.tojist(elemet(?SList'?No)))) and No =?No + 1
until ?no > ?Slength.

SInfo is read('studentuxt').
(read Mie swdent.txt dhat contains student-d, name (kept in SList) and

student lnformatio(nameanksc~tiofl etc) kept in Sino )

(coursel is read('cowrsel .txt').
courseNum is sting-tojlst(eement(stringtolist(?coursl'/'), 1)).
courseName is sringtois(elefent(string-oist(?coursel.'/), 2),'@'). *

end.

selectiono.

topic selection.
text(ft). enable-rmenu-itenmmIE&xitl).
text ('#nffred
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MANAGEMENT COURSE DATA OBJEC1T#FBLUE

set-display.pos(16, 17).

button('UPDATE THE STUDENTS INFO',&update,24,7,32).
buuton(DELETE THE STUDENT'S INFO',&delete,24, 10,32).
button('ADD THE STUDENT'S INFO',&add,24,13,32).
waito.

end.

topic select(item).

do (?item).
end.

topic &update.
sCt-titI(?wmfenu'UPDATE THE COURSE').
disable-menu-item(?mljE&xitD. option is '#FRED updating'.
wh is windovw(,7,7,79,19,,lDialogwindowvisibleD.
use-font(system-jont).

make-modal(?wh).
displayboxo.

topic displaybox.
text(#e). setjiisplay..pos(5,13). text('#fblue Student's name to be updated :)

set-display-.pos(5,2). edi is [].
textC'#fblue STUDENT in the Database fred (Select the student to be updated)').
Lb is list-.box([?SListJ,input data,5,4,30..t,[list select event~double_ click_eventi).
edi is edit...line(,,35,13,15).
button (OKOk,55,5,1O). buuon(Cancel~can,55,9,1O).

end.
end.

topic can. close-.windowo. enable-menu-item(?mlj[E&xitl). end.

topic inpuLdata(imiinfo-.name).
edfield is ?itemn. SKey is ?item. edi is string..tojist(?edfield).
edi is first(?edl). keyValue is ?edl.
edi is editjinedl,35,13,15).

if ?infonam is 'double..click-event' then edi is get..text(?edl) and
editone is ?edI and checkdatao.

end.

topic Ok.
if not(get-text(?edl) is (D then edl is gettext(?edl) and

editone is ?edl and checlataO
else input-data(getlist-box(?Lb)).

end.

topic check..datao.

if ?option is 'Ifred Updating' then edit-studentQ
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else ( if ?opioi is '#fred deleting ' then delete-.student()
else add-.studento).

end.

topic edit-student.
if one-.of(?Sist, ?skey)

thIen edicO
else

message is concat(?edl, fflblue was not in the student file !)and

display-infoO.
end.

topic delete..student.
if one-.of(?courseNum. ?edl)

then deleto
else

message is concat(?edl,'#fred was not in the student file W) and
display..infoo.

end.
topic display-info.

w2 is window(. 16, 2,56,8,,[Dialogwindow~visible).
text('#n '). text(?info). text('#n #n ').

text( Continue I). textC~option). text(' the Student's info T').
use-font(systemjfont).

make-modal(?w2).
end.

topic get-data.
edi is stringtoiist(?skey). ed2 is concat(element(?edl,2),' ',element(?edl,3)).
edl is first(?edl).
SField is element(?Slnfo, where(?SList,?Skey)).
studenLinfo is string-toJist(?SField.'/f).
ed4 is element(?swdentjinfo.3). ed3 is element(?studentinfo,2).
ed5 is (element(?szudent-info5)).
ed6 is (element(7student-.info,6)).
ed7 is (element(?studenzjnfb,7)).
edg is (element(?tudenLinfo,8)).
ed9 is element(?studentjinfo,4).

end.

topic Formatxisplay.
wh is window(,8A,.77,17.ialogwindowvisible)).

text(#e). seulisplay-.pos(l,2). disable...window(?wmienu).
text('fblue Student -d :Name

Rank 4th quarter
8th quarter

Section:

Track Name

Selected Courses:
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Taken Couses : #d').
lisLbox([?qtrNaml~inPuljrack, 60,4, 13,2..,lisLselcctevent).

list..box([?uackListj,inPut-quater,45,7,26,2,...list-select-event).
display..yecordO.

end.
topic inputjrack(itemn).

if not(?opuion is '#fred deleting') then get-rackNamne(?item).
end.
topic get-trackName(itemn).

ed5 is element(?quarterNurnber, where(?quarterNamne, ?item)).
etI6 is ?ed5+3.

sCt-display-.pos(45.4). text('
set-display-pos(45,5). text(*
set-display.pos(45,4). text~element(?quarterNamne, where(?quarterNumber, ?ed5))).
set-display-.pos(45,5). text(element(?quanterName. where(?quarterNumber, We6))).
edS is elemnent(?qtruist, where(?quarterNumber,?ed5)).
ed6 is element(?qtrList. where(?quarteNumnber,?7ed6)).

end.
topic input-quater(item).

if not(?option is '#red deleting') then
ed9 is element(?trmkNumber, where(?uackList, ?itemn)) and
set-display-.pos(20.8) and text(' )and
seLdisply-os(20.8) and iext(?iteni).

end.
topic display-record.

edi is editj'~d,1521)
ed2 is edit-fine(?ed2,45.Z20).
ed3 is ediLjine(?ed3,,15,4,lO).

seLdisPlaY..pos(45,4). text(element(?qtrName, where(?qtrList, ?ed5))).
seLdisPlaY..pos(20,8)- text(elemenig~trackList, where(?trackNumber, ?Wd9))).

ecI4 is edit-lin(ed4,,15,6,8).
seLdisplay-.pos(45.5). text(element(?qtrNane, where(?qtrList, ?ed6))).
ed7 is edit-line(ed7,20,10,52).
edS is edit-line(?ed8,.20,12,52).

end.
topic edit.

keyvaluc is ?edl.
get-dataO.
set-title(?wnlenu,'UPDATE THE STUDENT'S INFO').
FonnatDisplayo.
buttoni (UpdzeyesUpdate,20,14,l0).
button (cancelcanicellation, 32,14,10).

end.

topic canicellaton.
info is [I.

displayjinfoo. buuon(Yes,continue, 42,4,5). button(Nomnainmenu,49,4.5).
show-.windowo.
topic continu.

close-windowo.
if not(?option is 'ifred adding') ahe close..windowo.

end.
topic mainmenu.
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cloae..indowO. close-windowO. enable-nenu-tem(?ml[E&xitD.-
if no((?opdon is '#fred adding') then close-.windoW0.

end.
end.

topic yesUpdatc.
edl is geLtext(?edl).
ed2 is SeLtext(?ed2).
ed3 is getext(?ed3).
ed4 is gcucext?ed4).
edg is gc~text(?ed).
ed7 is geLtext(?ed7).
set..display..pos(20,16). newKey is listto~strng(combine(?edl,?ed2),'')

if not(one..of(?Sist, ?newkey))
the ( if ome..of(diffaem(?SdtLd?keyValue),?edl)

then info is concat(?ed,'#fred was in the course file !#d')
else updatedazaO)

else (if ?edl is ?keyValue
then updatedawao

else info is concat(?edl,'4lfred was in the course file !#d')).
display-infoO. bumzo(YescontinueUpdat, 42,4,5). button(No.MainMenu,49,4.5).

show-.windowQ.
end.

topic continucUpdate. close..windowO. close...windowo. close..yindowO. &updateO. end.

topic mainMen.
cloue..windowo. close-windowo. enable-menu-itm(?ml.[Efxit]).
close...windowo.

end.

topic updawedawa.
Slit is replace(?S~Ist,?Skey,?newKey).
edrec is list! tong(cornbincedl,?ed3,?ed4.?ed9,?eds,?ed6,?ed7,?ed),i/r).

Sinfo is replace(?Sinfo, ?S]ield'edrec).
written is 5.
info is concat(?edl,'#fblue has already been updated !!#d').

end.

topic &dele.
disable-neuwUteflCM1.[AxtD.
settidle(?wtfleu,'DELETE THE STUDENT'S RNO').
wh is window(,7,7,79.1,4Dalowidow~visibleD).
use-font(sytmJont).

matemodal(?wh).
displayboxO.

topic displaybox.
text(*e). ineLdsLay..jos(5,13). text('#fblue The student's Id to be deleted :)

se-dispiay-pos(5.2). cdl is (I. option is 'ired deleting'.
text(-Mbhse STUDENT in the Database #fred (Select the student to be deleted)').
Lb is lisLbox((?SListljinpu~daa5.43,,tIis..selecLeventdouble- click-event)).
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edl is ediLWJin(5,13,15).
button (OKdeete,55.5,1O). button(Cancel,can,55,9,1O).

end.
end.

topic delete.
get-dataO.
setjite(?wmenu,'DELErE THE STUENTS INFO').
FortnatDisptayo.
set..Aisplay-.pos(4,14). text(fred Delete this record T').
button(YES,yesdelete,24,14,10). button(NO. cancellation,35, 14,10).
wait(.

topic yesdelete.
Slist is remove(?SList,?Skey).

Sinfo is remove(?Sinfo, ?SField).
written is 5.
info is concat(?edl,'mblue has alreay been updated !!Ed').

displayjinfoo. bunw(Yescontinuedelcte, 4Z,4.5). button(No,MainMenu,49,4.5).
showwndwo.

end.

topic continueUpdate. close..windowO. cloewindxowO. cloe..windowO. &delcteO. end.

topic &add.
disable-menu-tem(?ml,(Eftitj). option is 'ired adding'.

edi, is[I. ed2 is [. ed3 is a. ed4 is[j. ed7 isj. ed5 is [I.ed6jis[ edg is1J. ed9 is U.
set-title(?wmenu,'ADD THE SFUDENTS MMF').
FornadisplayQ. set-display-.pos(55,l).
button ('Add data (OK)',..Addl,1S,5,l6).
button (cancel, cancellation, 39,15,B).
setjocus(?edl).

topic Ok-Add.
cdl is SeLtextW?edl).
ed2 is get-text(?cd2).
ed3 is geLtext(?ed).
ed4 is SeLtext(?ed4).
edS is getext(?edS).
Wd is Seijext(?ed).

newKey is limstj..ing(combin(edI,?ed2),'')
if no(neol~ist, ?newkey))

then ad&..recordO
else info is coucat(?edl.'fed was in the course file W#d'.

displayjnfoO. button(Yescontinue-.add, 424,5). button(NoMain..Mez,49,4,5).
show-.windowO.

end.
topic continue-add. clow-.windowQ. close..windowO. &addo. end.
topic Mainjnenu.

enablejnenu-tem(?ml(E&xitJ). close-w.indowO.
close..windowo.

end.
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topic add-jecordO.
Slist gets(?newKey).
edrac is lisLto...srin(comnbinedl,?ed3,?ed4,?ed9,?ed5,?ed6,?ed7,?ed8),'/').

Sinfo gets(?edrec).
written is 5.
info is cocca(?.dl,'#mblue has already been updated !!#d').

end.
end.

topic &Help.
wh is wimiow(.S8,74.16,,(Dialogwindow,visibleD).
text (#eireu (infohyp', concat ('//'.student) .'I))
set~filejxos (info-hyp'Obeginning).
b2 is button(Okcontinue,30.14).

topic continue.
close('infoiayp'). close-windowO.

end.
end.

topic update-.file.
new-file('coursel~xt').
wrnte('coursel .txt',listto-ing(Colnbin(ittig(?courseNum),

Ust-to-sting(?courseName'@ ')), 'II)).
close(coursel .xt').

new-ile'course.txt').
write('course.txt'.?course). close('course.txt').

close..allO.

topic 'previous..menu'.
newjfi('tempodat').
write('ternpo.dat',2).
if ?written is 5 then update..file().
close-.windowo.
doftaam).

end.
topic 'quijtO..systen'.

if ?written is 5 then updatefileo.
close-.ailO.
clearO.

end.

(0 program empbasskb
author suprapto

wanenu is wndo~w(select-&Sut-,,22,,[upControlMenuThcFraeShow ilden,Siblings).
ml is menu([[E&xit, 'Previous..mu', 'Quitto.system'j,&Help,&Print,

[&Emphasis-Am.AreaAificial buteligence','Tatical Comnp Systems','Software Engineering',
'Military Data Processing'JIlselect).

setiUte(?wmemu'QUERY EMPASIS AREA'). disablejnenujtem(?ml,[&PrintD).
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show window(?7wmenu).
I0g00.

topic logo.
wh is window(.=2,1246,4,,[Dialogwindowvisiblej).

text('hn ifred Loading Data ...... '1).
use-fonz(system-font).
make-nodal(?wh). show-.window(?wh).

cof is number-to-har(26).
message is readjine'grack.txt',4).

repeat
courseField gets ([?message)) and
message is readjine('track.txt',4)

until ?message is ?eof. close..alIO. cloe-.windowo.
text(#e).

end.

topic selcs(item).

do (?uem).

topic 'Artificial Intelligence'.
message is elemean(?courseField,1).
UpdateO.

end.

topic 'Tactical Comp, Systems'.
message is element(?courseField,2).
UpdateO.

end.
topic 'Software Engineering'.

message is element(?courseField,3).
UpdaeO.

topic 'Military Data Processing'.
message is element(?courseField,4).
UpdateO.

end.

topic update.
MSS is ?Message.
edi is irst(?nessage). message is res(?rnessage).
ed2 is first(?message). message is rest(?,essage).
ed3 is first(?meusage). message is rest(?message).
ed4 is first(?message). message is restC?rnessage).

seLuit1C(?wmehIU'QUstY EMPHASIS AREA').
FormzdisplayO.

button (ContinueOK, 18,.14,15).

topic ok.
teOtO) disablt..menu-tem(?m1,r&PrintD.

95



enable..mlute(?ml,&Emphasis_AreaD).
end.

topic Fonnaa~splay.
disablcjnmenu-tem(?m 1,[&Empnhais-.AreaJ).

(0 disablc..yindow(?wnienu).
wh is widow(.6,S,80. 17.,[Dialogwindow,visiblej).*)
ext('#e #fBLUE

Emphasis No:

Track namne :

Description :#D')
edl is editlieedll8,43).
ed2 is edliedZ.1S5,30).
ed3 is edi~ineMd.,l8.8,40).
ed4l is edizjine(ed4jl8,4O).

end.

topic &Help.
wh is window(,l I 18,68.16.dDialogwindowvisible)).
text (#ejreal ('infohyp', concat ('/f queroplias) ,Ir).
setjike-pos ('infoyp'Obeginning). make..madal(?wh).
b2 is buuzon(Okjcotinue,0, 4).
topic continkn.

lext~e).
close('ino~hyp'). close..windowO.

end.
end.
topic 'Previousrnenu'.

new-file(' poAs'). wnite('tempoidat',1).
close..allO. clos..windowO.
do(!mamn).

end.
topic 'quiLto-systen'.

closecallO. ck=_..windowO.

end.

(*---END QUEMPHAB----*)

('Programn Queeckb
Author :Suprapto

wMenu is window(elot&qnit8.3,7225,[PopControlMenuThickramShowChildren.SiblingsD.-
seuide(?wMM4u'QUERY ELECTIVE COURSE ').



ml ismenu([[E&xit,'Previou3 Menu','quit-o.system'],&Hlp,&Print,[&E nphasisArea,'Artificjal lntelligence','Tactica
COMiP Systems','Software Engineering'.

'Military Data Processing'JJlslect).
trakName is ['Artificial huuigence','Tactical Comp Systems','Software Engineering',

'Military Data Processing'). trackNo is (1,2,3,4].
show-window(?wmenu).
QtrName is [Wumtf,Spring.SummerFalij. QtrNo is [1,2,3,4].
wh is widow(.22,12,46,4,.[Dialogwindowviiblel).

text('#u fred Loading Data ...
usefon(systm..font). disable-menutem(?ml,[&Priiz]).
make-rnoda(?wh). show..yindow(?wh).

trackel is read('TRACKELT.TXT').

cof is numnber-to-char(26).
qtrNwnber is D1. qtrYcar is [). qtrList is fl.
message is readjine('quarter.txt',l).
repeat

message is strng~tojist(?message,'If) and
qtrlist gets listjo-.string(rest(?message),' ') and
qtrNumber gets eleznent(sringtojist(first(?message)),2) and
qtrYear gets e-lement(string~tojist(is(mae)), 1) and
message is readiine(quanter.txt',l)

until ?message is ?eof. close-alto.

coursel is read('coursel.txt').
courseName is string-to-ist(elemient(stingjo-ist(?coursel,'/f),2),'@').
course 1 is strngjtojist(elernent(strngjtojist(?coursel'/p)l),)
course2 is read('courseutt').

(read file course.txt (CourseNumber, CourseName,
credit~ectue~credab,(prerequisite),description),

courseNumbers will be kept in list COURSEI an
credit~ec, creditdab, prerequisite will be kept in COURsE2

closewindowQ.

(read ile course.txt (CourseNumber, CourseNam,
c redectur.credidl., Iprerequisite ) ,descption),

courseNumbers will be kept in list COURSE 1 and
courseName, credre, creditdab, prerequisite will be kept in COURSE2

topic select(item).

do (?iem).
end.

topic searhing. text(#e).
wh is windo',.,22, l2,46,2.,(Dialogwindow,visible]).
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text(#fbiuc Serching data .. '...

use.Jomwsystenont).
make-noda(?wh). show-.window(?wh).

end.

topic 'Artificial Itelligence'.
(0 scarchingo. *)
ed2 is 'Artificial Intelligence'.
rsdilc is swing-tOJist(daenent(string-o Iist(element(?trakel, I),'#l'), 1)).

secmnde is smring-.tojlist(elenmt(string-to-tist(elenlent(?trackel.l),'//') 2)).
&display-recordo.

end.

topic 'Tactical Comnp Systems'.
(* searchingo. *)I

ed2 is 'Tactical Computer Systems'.
firsdile is sning-to-ist(elanent(tingjtojist(elemeg(?ucke12)'-/, )).
secOndfile is string....toist~elemet(sning-.tolist(element(?trakel2)'/P)2)).

&display-recordo.
end.

topic 'Software Engineering'.
(* scarchingo. *)
ed2 is 'Software Engineering'.
firstfleC is strnL-tO Iist(elemien(srin-to-list(element(?trakel3)'ll'),1)).
scondfilc is string-tojist(elm(string-to-is(lment(?trackel,3),'//'),2)).

&dsplay-recordo.
end.

topic 'Military Data Processing'.
(* searchingO. 0) text(#e).
ed2 is 'Military Data Processing'.
firstfile is strigjoJlst(element(strngto-ist(element(?rakel,4),//'),)).
secOndflle is smft-Ojist(emt(sing-oist(element(?trackel,4),'/r),2)).

&display-.recordO.
end.

topic &display-record.
disable...mmujitem(?m 1,[&Emphasis-Areal).
enable-jnenutmC~ml(&rintD.
text('#e #fblue

EMPHASIS ELECTIVE COURSE

TRACK NAME.

COURSE NO COURSE NAM(E ELECTIVE TYPE

set-display.pos(305). text(?ed2).

row is 8.
cp is '#red Required'. recordNo is list-length(?hflrtle). no is 1.
repeat
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No = ?no +i and
cII is cOfCWA','#fred '.Clement(?firstfile,no)-#m') and

Cm is conCa('m','#fred ',elemnent(?courseName, where(?coursel, element(?firsdte,?no))),'#m')
and displayQ

until ?No is ?recordNo.
cp is 'fblue Optional'. recordNO is listJength(?secondfile). no is 1.

No = ?no +i and
cn is concat('#m',*#fblue ',element(?secondflle,?No),'#in') and

cm is concat('m'.'#fblue ',element(?courseName, where(?coursel, element(?secondfile,?no))),'#mn')
and displayo

until ?No is ?recordNo. set-display-.pos(3,20).
text('#fblue Please click Course Number, for more information !)

button(continue,continue,60,20, 10).
topic continue.

text(#e). enable-.mn-iten(?ml,[&Emphis-Aiea]).
disable-nmenu~item(?ml,[&Printj).

end.
end.

topic mark(item).
wh is window(, 15,6,60.18.,[Dialogwindow~visiblel). n is 2.

dummy is list..of...char(?item).
if Iist-length(durnmy) > 6 then item is element(?coursel. where(?courseName, ?item)).

message is strngtojis(ement(?course2, where(?coursel, ?item)),'Ir).
text('Enftlue Course Number I). set-display.pos(l7,?n). text(': ).text(?item).

text(#n). n = ?n + 2.
text('n#fblue Course Name ).setdisplay..pos(17,?n). text(': '.n = ?n + 2.
text(elemlenc(couarseName, where(?coursel,?item))). text(#n).
text('#fblue Credit Lec/Lab I). set-display-r-,s(l7?n). text(': '). n = ?n + 2.
text(first(stringtolis(eleen(?esqage,2)))). text(' / ').
text(lat(strng-tojist(elenent(?mesage2)))). textQOn).
text('#nfblue Prerequisite I). set..display-.pos(17,?n). text(': ).n In + 2.
text(element(?tnessage.3)). text(#n).
text('#n#fblue Qs descipuion I). set-display-.pos(17,?n). text(': )
text(elemnent(?message,4)). text(hn).

textC I. text(cleinenu(?ressage.5)). text(#n).
text('#nmblue Course offered in '). n is 1. wait(,0.000001).
repeat
( if orie-.of(f5, 10J,?n) then text('#n ')and
( if one-.of(suingjtojis(eemem(?QtrList,?n),' '). ?item)

then text(element(?qtrName, where(?qto, elenmentqrNumber,?n))))
and text(' ') and text(element(?qtrYear.?n)) and text(' ')and

n a?n + I
until ?n is 12.

use-font(syhtemjont).
make-modal(?wh). show..window(?wh).
button(Ok,continue,48, 16, 10).

topic contiue.
close-.windowo.

end.
end.

topic display.
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row is ?row+l.
setdisplay..po6(,?row). text(?cn).

set-display..pos(1Srow). text(?cm).
sct..display-.pos(55,?row). text(?cp). waitGO0.OOO0l).

end.

topic can.
close-.window(?wh).
&mclnu...optionQ.

end.
topic 'Previous..menu'.

close-allO. close-.windowO.
do(!main).

end.
topic 'quito...system'.

close-.alIO. close...winidowO.
clearo.

end.

topic &Print.
print (get-text (7wmenu)).

end. (*&Print*)

topic &Hclp.
wh is window(,lI l,8,66,l64[Dialogwindow,visibleD).
text (#ejread (infohyp', co.ncat ('If ,quelec) '//f)).
setjile.pos ('infohyp'.O~beginning). make-.modal(?wh).
b2 is button(Okcontinue,30,l4).
topic continue.

close('info.hyp'). close..windowO.
end.

end.
(*-----END QUTELECB-----*)

(* Program :optadec~kb 0)

wnienu is widwslc:qi.,,22,[ouCnrleuTikrmhwhlrn
Siblings)).

set-fitlc(?wmertu,'ELECTIVE COURSE SELECTON').
ml is menu([IE&xit,'Pevious3delW,'QuittoSystl'],&Help,&Pin1t,

&SvdewtJ,select).
trackList is ['Artificial Intelligence','Tacical Comp Systems','Software Engineering',

'Miliay Data Processing]J.
QtrNuM is jI,23.4.5,6.,.9.lO,II,12J.
QtrYear is ['91 I',91 2','91 3V,91 4',92 il,'92 2','92 31,'92 4','93 1','93 2','93 3','93 4'].
Year is ['Win 91 ,'Spr 91 ',-Sum 91 ','Fall 91 ,'Win 92','Spr 92','Sum 92','Fall 92%,

'Win 93','Spr 93','Sum 93','Fall 93TI
QtrName is (Wirna'.Spring.SumerFalJ.
requiredCourse is [cs2970,cs3200.cs3300.cs33 lOcs3320.cs3l 1 l,cs3450,

cs34601.
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disable -menu-item(?ml,[&Print]).

show-window(?wmenu).

wh is window(,22, 4,46,4,(Dialogwindow~visiblel).
text('#n #fred Loading Data .. )
use-font(systern-font).
mke..modal(?wh). show..window(?wh).

readjilcO. close-.windowo.

topic read-file.
quarter is read('QUARTER.TXT').

(read file quarter.txt (quarterO, year, (course#})
It contains courses to be offered in each quarter *

course 1 is read('coursel .txt').
courseNanie is string-to-ist(elenient(stringjtojist(?coursel,'ll'),2),'@').
coursel is string-.tolist(element(stringtoj-ist(?coursel.'//'),l),).
course2 is read('course.txt').

(*read file course.txt (CourseNumber, CourseNamne,
cr~edture~credit~ab.{pereuisite),description),

courseNumbers will be kept in list COURSE 1 and
creditdec, creditdAb. prerequisite will be kept in COURSE2

trwkel is read('TRACKELT.TXT').
(*read track required/elective courses *

SList is read('studentl .txt').
SInfo is read('std.txt').

(read file student.tXt that contains saidentId. namne (kept in SList) and
student Information(namerank~section etc) kept in SInfo *

text(#e). ack-.name is'' sidis [I. smis''
end.

topic select(item).
do (?ieln).

end.

topic &Student.
wh is widow(, 15,10,60, 12.d[Dialogwiridow,visible]).
use-font(ystem-.font).
mnakemodal(?wh).

set-display-.pos(8.2).
text('#fblue Select Student Id and namne from the List:
listbox([?SListj,inputswdent,8,4,32,5.,t,listcselect~event).
button(Ok~coinmit,45,4, 10).
button(Cancel,can.45,7, Ifl).
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end.

topic can. closee..indowo. cancel(). end.

topic iflputstudent(itemn).
set-display..pos(27,IO). text('
seLdisplay..pos(g,1O). text('#fblue Student_id & Name: ) text(?item).
SKey is ?item.

end.

topic commit.
cloe.windowO.
sid is string-wojist(?skey). sn is concat(element(?sid,2),' ',element(?sd.3)).
sid is first(?sid).
trackNo is strinLto-ist(elenelt(?SflfO. where(?SList,?Skey)),'//).
ssc is elentent(?uackNo,3). srk is element(?trackNo,2).
strqtr is elemen9(?trackNo,5).
endqtr is strng-to-ist(elmt(?ra-ckNo,6)).
SltCrs is sningjto-ist(lement(?rakNo.7),'@').
Thi~rs is string-to-list(eceent(?Uack~o,8)).
trackNo is elemen(?trackNo,4.
required is smngto-ist(elenient(trakel,?rckNo),'/).
elective is elemem(?required,2).
required is elcmet(?requiredl).

track-.name is element(?wackListrackNo).
dialogBoxo.
(searchi the information for selected student,

such as student-id, name, track, selected courses, and
courses that has already been taken *

end.

topic dialogBox.
(* displays the selection *) text(#e).
set~display..pos(23,7) and text('#fhlue Track :
text(?tzack-name).
seLdisplay-.pos(23.9).
text('mblue Student-Id: ) text(?sid).
set-display-.po(23,l1). text(#fblue N a me :).text(?sn).
buaon(Ok,SEARCHIN,23,14,10).
button(CancelxcanceL.40, 14, 10).

end.

topic modify. close...wndowO. end.
topic postpone. close..windowO. cancelO. end.

topic searching.
(0 searchs the data associate with the selected student
from fourth quarta up to~d St

Nu is elemant(?QirNum, where(?QtrYear,?StrQM)).
Slt~rs is string...tolist(?StOVs,@').
Qtr4 is suing~to-is(element(?SltCrs1)).
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Qtr5 is smflngtojlst(elenent(?SltCrs2)).
Qtr6 is stn-toiis(element(?SltCrs,3)).
Qtr7 is sn'ung-ojist(element(?SltCrs,4)).
Qtr8 is szrntoilist(element(?SltCrs,5)).

Fourth is string-tojist(element(sting-ojist(element(?Quarter,?Nu),'l'),2)).
Fifth is suung-.toJist(element(string-to-ist(elemeni(?Quarter,?Nu+l),'fl')2)).
Sixth is stringjtojist(elenen(string-.tojist(element(?Quarter,?Nu+2),'/r),2)).
Seventh is string-to-ist(element(sming-o-ist(elenent(Quarter?Nu+3),'/'),2)).
Eighth is string-to-ist(element(sung..to-ist(element(?Quarter,?Nu+4),'ll'),2)).
display-headerO.
process(4,elemetu?year,where(?qemum,?Nu)).13,Qtr4,?Forxh).
proces(5,element(?yeaT~where(?qtmn.?Nu+l)),14,?Qtr5,?Ffth).
proces(6,element(?year,where(?qtrnum,?Nu+2)), 15,?Qcr6,?Sixth).
process(7.element(?year~where(?qtrnunm.?Nu+3)).16,?Qtr7,?seventh).
process(8,element(?yea.where(?qtmum.?Nu+4)),17,?qr8,?Eighth).
text(#n). text(' #fgray N #tblue =the course was not offered')
text(#n). text(' #fgray P #fblue =prerequisite course should be taken first').
buuton(Continue,cancel,72.21,9).

end.
topic process(Q,.Lcourses,quarter).

recordNo is list-length(?courses). no is 1.
set-display-.pos(2,?L). text(?OJ. text('/I ').text(?Y). R is 14.

cii is elemern(?courses,?no) and processl(?R) and r is ?r + 12 and
no - ?no +1

until ?wo> ?recordNo.
set-display..pos( 1, 18).
text(W*blue

----------------- - ------------------------------------ #d'.

topic process 1.-
getdata is stznto-ist(elemien(?course2, where(?coursel, ?cn)),'ll).
prereq is elemnent(?getdata.3).
if not(?prereq is ' ') then prereq is string-tojist(?rereq).

Iheckpreeq is differentprereq,?tknCrs).
if?checkprereq is [IJor ?checkprereq is I' 'I then pis' else pis '#gray P'.
if not(intersect(?cn,?quarter) is []) then n is ' else n is 'fgray N'.
tkncrs is conbie(?tkn~rs,?cn).
set-dispay.pos(?R,?L).
if ?p is 'fgruy P' or ?n is '#gray N' then text(concat('#n','#fgray ',?cn'#m'))

else text(concat('#m',?cn,'An')).
text(' '). text(?n). text(?p). wai(.O.OOO1).

end.
end.

topic displayjieader.
disable-jnm-.item(?mnl.[&SidentJ). enable-.menu-itern(?nil[&Printl).

text('#e Efblue
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COMPUTER SCIENCE (368)
OPTION AREA DECLARATION AND COURSE SELECTION

EMPHASIS AREA
STUDENT-ID

NAME
RANK

SECTION

QUARTER COURSE COURSE COURSE COURSE COURSE COURSE

se~display-.pos(34,5). text(':'). seLdisplay-pos(36,5). text(?trackjiamne).
set-display-.pos(34.6). text(':'). seuLisplay..pos36,6). text(?sid).
seLdisplay-.pos(34.7). text(':'). setdisplay.pos(36,7). text(?sn).
seLdisplay-.Jos(34,B). text(':'). seLdisplay-.pos(36,S). text(?srk).
SET-.DISPLAY.!IOS(34,9). TEXT(':'). set-display.pos(36,9). text(?ssc).
row is 12.A
end.

topic cancel.
text(#e). track..name is'' sid is'' snm is '

disable-nm=-item(?ml.[&PrintJ). enable...menujtem(?ml,[&Studentj).
end.

topic mark(item).
wb is window(, 1S,6,60,1S,,[Dialogwindow,visibleJ). n is 2.

dummy is lisLof_;.har(?item).
if listilength(?durmy) > 6 then item is elemenr(?coursel, where(?courseName, ?item)).

message is sringjois(element(?course2, where(?coursel, ?item)),'//').
text('#fblue Course Number '.se&.display..pos(17,91n). text(': ).text(?item).

text(On). n - ?n + 2.
text(enffbhie Course Name ).set-display-.pos(17,?n). text(': ).n = ?n + 2.
text(element(?courseNanie, where(?coursel.?itemn))). text(#n).
text('hDfbue Credit Lec/ab '). seLdisplay-.pos(17,?n). text(': '). n = 9n + 2.
texz(firs(szingjto-ist(elemient(?nessage,2)))). text('/I').
text~las(sting-o-ist(elemen(?mesage2)))). text(#n).
text('#n#fblue Prerequisite '). seLdisplay.pos(17,7n). text(': '.n 7 n + 2.
text(elemem(?mesuge.3)). text(#n).
sext('hn#fblue Crs description '). seLdisplay-.pos(17,9n). text(':'.
iex(element(?message,4)). text(#n).

text(v '). text(elemern(?mnessage,5)). text(#n).

use-jont(systemjfor).
make..modal(?wh). show-.window(?wh).
button(Ok~owinue.48, 13, 10).

topic continue.
close..windowO.

end.
end.
topic 'Prviusnenu'.

newfile(tempodAt'). write('tempodat',1).
clwse-.allO.
cloe.window0.
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do(!main).
end.

topic 'quit-to-systCUIX
close..allO. close-.windowO.
clearo.

end.

topic &Primt.
print (get-tJext (?wmenu)).

end. (*&Prit*)

topic &Help.
wh is window(, I 1,8.69,17.(DialogwindowvisibleD).
text (#cad ('infohyp', concat ('If .opladec) ,'If))
sezjile.pos ('Infohyp'O.beginning).
b2 is buuon(Okcontinue,30,15).
set-foctisCb2).
wantO.
closee(info~iyp'). close..yindowO.

end.

(0 Programn offeredkb
Author uuprapwo

set..uze(?wmenu.'ELCTIE COURSE OFFERED').
mn 1 iS
mm[~i.P~o-euQi-osse',HlPin,&ureanitrSrn.uue~ll[Ya
,'91 ','92',939JJ,aelmc).
disabuemakhit(?mA &PrintD.
show..window(?wmmnu). q is 0. y is 0.

wh is window(.2214,46,4,DaogwiowvisibleJ)
text('#n Wked Loaading Data...
usejot~sysm-ont)~.
make-jnodal(?wh). show..window(?wh)-

readjfileO. cloue...windowO.

topic read-file.
quarter is read('quarterutt').

course 1 is readcoursel .txt').
courseNamie is stringjtojist(element(slgjtoist(?coursel,'If). 2),'@').
course 1 is strngjto-ist(elemegnt(sring-to-ist(?coursel.'/I)).
course2 is read('cours.txt').

(*read file cowmaxt (CourseNumnber. CourseNamne,
cr~edLcwrecredid~ab(peequisite),ecriptiof),

courseNuinbers will be kept in isn COURSE1 and
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credid~ec, creditdab, prerequisite will be kept in COURSE2

MOO(~e.
end.

topic selecz(item).

do (?iem).
end.

topic '91'. year is '91'. y is 1. dialogBoxo. end.
topic '92'. year is '92'. y is 1. dialogBoxo. end.
topic '93'. year is '93'. y is 1. dialogBoxo. end.

topic 'Fall'. quarters is 'Fall'. qtr is 4. q is 1. dialogBoxQ. end.
topic 'Winter'. quarters is 'Winter'. qtr is 1. q is 1. dialogBoxo. end.
topic 'Spring'. quarers is 'Spring'. qtr is 2. q is 1. dialogBoxo. end.
topic 'Summer'. quarters is 'Summer'. qtr is 3. q is 1. dialogeoxo. end.

topic dialogBox.
if ?q is 1 ten

(if?y is Ithen ext) ad set-dy... pos(286) and text(fredY o ur c h o ice') and
set...display-.pos(28,8) and text('fblue Quarter : ') and text(?quarters) and
seLdisplay-.pos(28,lO) and text('#Fblue Y e a r: 'and text(?year) and
bu=onOk,SEARCHNG,28, 126) and
buaon(Cancel,calcel8, 12, 1)

else set-display..pos(2,8) and text('Quam e: ') and text(?quarters) and
seLdisplay.pos(20,1O) and text(' Please select a academic year!)

else seLdisplay..pos(28,S) and text(' Y e a r : ') and text(?year) and
seLdisplay-.pos(20, 10) and textC Please select a Quarter Name! ')

end.

topic searching.
wh is window(.2.14,d6,4,.[Dialogwindow.visiblcD).

Iext('#n ifred Searching Data ...
use-.font(systen..font).
make-.modal(?wh). sbow..window(?wh).

recordNo is lisLlength(?quarte). no is 1. header is 0. quarterList is [.data is [I.

cii is eemn(?quarter,?no) and
ciia stringjto-istCUncv,/) and

(if ( element(?cn.1) is concat(?year.' '.?qtr)) then
querterst, is ltrng-to-ls(ret?cn),' ') and no is ?recordNo and
qumwList is intersect(?quarterList.coursel)) and

no is ?ws + 1 and data gets element(?i,1I)
until ?ho > ?recordNo.

if ?quwmArrist is a then data is list.tojtrng(?data.' I)and
message is '1-winter 2-spring'

else
displayRecordO.

end.
topic displayRecord.
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recordNo is list-length(?quarterList). no is 1.
repeat

getdata is saing...to-list(element(?course2, where(?course 1, element(?quarterList,?no))),'ll')
and cm is element(?courseName, where(?coursel, element(?quarterList. ?no))) and
Lec is elemnrt(geodama,) and Lec is smrng-.to-list(?lec) and
Lab is element(?Lec,2) and Lec is element(?Lec, 1) and displayQ and
No =?no +1

until ?No > ?recordNo. enable-menu_itemn(?ml,[&Print]).
disable-nnu-iwm(?ml,(E&xit,&QuanerName,&Year).

button(conzinue,continue,60.22, 10).
topic continue. text(#e).

enable-menu-itemn(?nlE&xic,&Quanter-ane,&Year]).
disable-.menu-item(?ml.[&Prin]).

end.
end.

topic display-.header.
close..yindowQ.

text('#e Kblue

ELECTIVE COURSE OFFERED
QUARTER NAME: YEAR:

COURSE NO COURSE NAME CREDIT LEC/LAB

seLdisplay-..pos3,4). textC?quaners). set-display-.Jos(56.4). text(?year).
row is 6.
end.

topic display.
row is ?row+l.
set-display-.pos(5.7row). text(elemenL(?quarterList,,?no)).

setdisplay-.pou(15,?row). text(?cm).
st-display.pos(5O,?row). text(?Lec).
set-display..pos(52,row). text(/'). se-display.pos(54,?row). text(?Lab).
wait(,0.00000l).

end.

topic cancel.
text(Oe). y is 0. q is 0.

end.
topic 'Prkwnm'.

newjfie('tempoidat'). ie(tpod'1)
close.allO. close..windowo.
doftazn).

end.
topic 'quit-to.system'.

close..afl. ckwe..windowO.
learO.
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end.

wpc &Print.
Print (SeLtext (?wmenu)).

WAd. (*&Print*)

topi &Help.
wh is wmndow(,l l,8,64,17,,!Dialogwindowvisible]).
text (#ejead ('iafo~hyp'. concat ('//'.quequan) ,'I/))
se-t-e.pos ('Infoliyp'AObeginning). nmke...modal(?wh).
b2 is buttoc(Okcantnue.30,15).
set-focus(?b2).
wait(o.
CWoWe'info.hyp'). close-.windowO.

(*Progrn: genseleckb *)

wmenu is wbiwslmqi...22,[ouCnrleuTikrm.hwhlrn
Siblings]).

se~ilec(?wmvnu'ELECI1VE COURSE SELECFION').
ml is nmu([[E&xit,'P vious..Menu','Quit-to..System' L&Help,&Print,

[&Quame,Winter,Spring.sumn~er.palJ,
(&Year,'91 '.'92'.'93'1&SwldaaJtslect).

wrakList is ('Artificial Inteiigenice','Tactcal Camp Systems','Software Engineering',
'Military Data Processing'J.

QtrNam is [WmterpringqSwnmerFll].
requffedCouu is [cM27O,cs32Oxx33 lOcs3320,cs3 1I lcs3450,cs3460,cs3502

cs3W01,s3650cs4601.
disablejnenqujam(?ml,[&PfinmD.

svwwxwhnu).

wh is window(.2214,46,4,,[DialogwidowvisibleJ).
wtx('hn #fred Loading Dam...
use-fomgsysenmim).
rnakejodal(?wh). show..yinow(?wh).

read-Il.oo. clowe.wlndowO.

t"pi read-file.
quarter is read'QUARTER.TXT').
(0 rea file qua.txt (quarte, yew., (courwe))

It amiuins courses to be offered in each quarww*

camelI is revAd(coursel.tXt').
courasatn is sg..tojist(eknraemstrigtojist(?coursl',r),2),'@').
camel is hving-tojia(elemeftwing-tojist(cow l,'/p),l),).
couuu2 is ruad('cowie.txt').
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(read file course.txt (CourseNumber, CourseNamne,
credidcwr,cedab,(prerequisite) ,description).

courseNumbers will be kept in list COURSE I and
creditLec, creditLab, prerequisite will be kept in COURSE2

trackel is read('TRACKELT.TXT').
(* read Drack required/elective courses)

SList is read('studentluct').
Slnfo is read('studenttxt').

(read file StUdenLtXt that contains srudentId, name (kept in SList) and
student Information(narmmeaksection etc) kept in Slnfo *)

text(#e). year is'' quarters is'' twak-name is'' sid is [I. Sam is''

end.

topic select(itern).

do (?iemn).
end.

topic &Student
wh is widow(, 15.10,60.12.,[Dialogwindow~visible]).
use-font(system-fot).
makejnodal(?wh).

set-display.pos(S,2).
text('Nfbhae Select Samdent Id and namne fromn the List:
list-box([?SListI~inpuLstudernt,,4.32,5,,tIist select-event).
button(Ok,commit,45,4,10).
button(Cancel.can45,7, 10).

topic can. close..windlowo. cancelo. end.

topic inpuLsudent(item).
set-display...pos(27,lO). text('
seLdisplay-p..p0). text('Ofblue Studentid & Name: ).text(?item).

SKey is ?iem.
end.

topic commfit.
cdose~ndow0.
sid is stlng-tjoist(uky). sm is conmhzelenmt(sid,2),' ',element(?sd.3)).
aid is firut(?id).
trackNo is sting-tolis(elenent(Slno. whereCSList,?Skey)V),'f
ac is eIemengrackNO,). srk is elen~m(ackNo,2).
saqtr is 3ff gtojis(eml(ThMakNo,5)).
endkjtr is sffing-to-iseememrnkNo,6)).
SltCh is sffinL-to-W~ze~mernrckNo,Th).
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TknCrs is strngto-hstelen~t(?trackNo.8)).
trackNo is elernent(?trackNoA4.
required is suingjo-is(elment(?uackel,?rakNo),'I)
elective is element(?equirvd,2).
required is element(required,1).
track-name is een?traclList,?trckNo).
dialog~oxo.

tsh the information for selected student
such as student-id, name, track, selected courses, and
courses that has already been taken *

end.

topic '91'. year is '91'. dialogBoxo. end.
topic '92'. year is '92'. dialogBoxo. end.
topic '93'. year is '93'. dialogBoxQ. end.

topic 'Fall'. quarters is 'Fall'. q is '4'. dialogBoxo. end.
topic 'Winter'. quarters is 'Winter'. q is '1'. dialogBoxQ. end.
topic 'Sprtig'. quarters is 'Spring'. q is '2. dialog~oxQ. end.
topic 'Summer'. quarters is 'Summier'. q is '3'. dialogBoxo. end.

topic dialogBox.
(* displays the selection *) text(#e).
seLdisplay-.pos(23,4) and text('#fblue Track
text(?tack,.nm).
set-disPlay-.poe(23.6) and text('#fblue Quarter
text(?quarteru). text(' ').
set-display..pos(23,8) and text('#Fblue Y e a r
text(?year).
seLdisplay.posM23,10).
text('tblue Student-Id: ) text(?sid).
set~display-.pos(23,12). text('#fblue N a m e :'.text(?smi).

(* check the student whether heiuhe is in the selected quarter or not *

if (not(?year is ' I)and not(?Quarters is ' ') and not(?snr is' ) then
(if (concat(?year,?a)) < list-o-szring(?endqtr) + I and

(concat(?year,?a)) > lisuo-string(?stjtr) - 1 then
butzon(OkSEARCHJNO,23.14,10) and

buno(Cunel~cnce,40. 14, 10)
else wi s wandow(,219,48,64Daaogwindow~vsiblel) and

text('ffred The quarter does not fix to the student .'..) and
text('#n Nblue Please select from 'I and text(elemn(?7QtrNarneelement(?strqtr,2))) and
text(' ')uand
Iext(element(?wsqr,I)) and text('#fblae throtug I)and
text(elemenW?QtrName,element(?endqtr,2))) and text(' ') and
text(element?endqtr,1I)) and
usejons~systemnjont) and
makejnodal(?wh) and buttonModifymodify,10.4,lO) and

button(Cacel,postpone,30.4, 10)).
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end.

topic modify. close-.windowo. end.
topic postpone. close..yindowo. cancel(). end.

topic searching.
(* searchs the data associate with the selected student
track courses, selected courses, courses that has already
been taken, courses has not been taken, courses offered in
the selected quarter *)

record[No is listlength(?quarter). no is 1. header is 0. quarterList is 11.

(* combine required and elective course into topic ELECHVE *)
elective is combine(string-.tolist(?elctive),stringtoJist(?Irequired)).

(* search quarter offering courses for selected quarter)
repea

cn is element(?quarter,?no) and
*n string-tojist(?cn,'Ir) and

(if clesnent(?aiI) is concat(?year,' *,?q) then
cn is strngjtojist(resz(?ai),' ') and

quarterList is ?cn and
no is 7recordNo -1) and

No - ?no +1
until ?No is ?recordNo.
if ?quarter~ist is [I then wh is window(,22,ll,46.,2,,Dialogwindow,visiblel) and

text('#fred Data Not Found') and
wait(.0.O0l) and close..windowo and
enablejnenutam(?ml,[&Ycar,&Quarter,&Student])

else ycsDisplayo.
end.

topic yesflisplay.
(displays the student information and course selection *

text(fe).
seuLisplayj-V*20,2). ext('fblue Emphasis-.Area :) text(?track...name).
set-display..pos(2032). t t('#fblue Quarter / Year
text(?quarters). text(' ". .ext(?year).
seLdisplay-.pos(20.4). text('tfblue Swdment-ld '.text(?sid).

se~display..poe20.5). text('fbhae Student-name :) text(?snzn).
setdisplay~poI(1,8). courses is (I.
text('fblue Track Courses Selected Courses Have been taken Not been taken mr~ed Courses Offered').
list-.box~tcombine?requiredCouse,?electve)1.3,9,1O,,t,t).
lisLbox([cwnbine(?requiredcourse,?sltcrs)J,, 19,9, 10,,t~t).
lisLbox([?dknrsJ-..6910..tt).
noffth is differentcomnbine(?requirours,?slt~rs), 9tknCrs).
dif is differern(?quarterList,?tknCrs).
list-box([?notFklJ,,53.9,1O,.tt).
liS~bo([invah?dioJt nidiflnuaa,70,9,10 .tWisselectevent).
seLdisplay.Jp*25,lS). text(fblue Please select courses to be taken').
seLdispaay-.pos(25,19). text('fblue from "Mred Courses Offered" Kblue list-box H1 '.



buuon(Ok~lookup,70. 17,10).
button(CanceLcancel,70,20, 10).

dsble-menu.item(?ml,[&Year,&Quarter,&Student]).
end.
topic inpuLdata~item). courses is ?item. end.
topic displayifo.

wh is window(,l, 1,48,7,,[Dialogwindow,visible]).
text('#fl #fred Please select available courses offered .....
use-font(systan-ont).
miake-.modal(?wh). butzonCTry again',modify. 10,4.12). button(Cancel,postpone,30,4, 10).

end.

topic lookup.
if ?courses is [I then displaylnfoo

else searchDazao.

topic SearchData.

wh is window(,22,15,46,4.[Diaogwindow~visibleJ).
text('On #fblue Searching dat.....
useJont(systemnjont).
mnake-mjodal(7wh). show..yindow(?wh).
recordNo is listjengh(?courscs). no is 1. header is 0.
repeat

geta is stringjoj-ist(element(?course2, where(?coursel. element(?courses.?no))),'/I')
and an is eletment(?corueNaine, where(?coursel, elemnent(?courses, ?no))) and

Lec is elernm?geta,2) and Lec is smrng.-tojist(?lec) and
Lab is elaneWt?Lec:,2) and Lec is elament(?Lec,1) and
prereq is element(?gctdata.3) and
( if noq?prereq is' ')me prereq is stringjtoist(?prerei)) and
displayO and

no - ?no + I
until ?no > ? recordNo.

button(Continue,continue,72,21,9).

(if checkPreris I then
newjtaken is co= kn...Crs, ',listto..string(?courses.' ')) and
takenCrs is replacc(?akenCrs. elemem(W.tkenCrs, where?sai,?sid)),?newjtaken).

topic continue.
enable-.menujtern(?ml,[&YeW,&Quarter,&StudentD. cancelo.

end.
end.

topic displayjweader. ckoee.yidowo.
text('O Otblue

ELECIVE COURSE SELECTION

EMPHASIS AREA

QUARTER / YEAR
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STUDENT-11D
NAME
RANK

SECTION

COURSE NO COURSE NAME CREDIT LEC/LAB REMARK

set-display-os(34.5). text(':'). set-display..pos(36.5). text(?track-name).
set...display-.pos(34,6). text(':'). set-display-.pos(36,6). text(?quarters).
text(' /I'). text(?year).
seLdisplay.po(34,8). text(':*). seLdisplay-.pos(36,8). text(?sid).
set..display..pos(34,9). text(':'). set-display-pos(36,9). text(?sn).
set-display.pos(34,10). textC:'). set-display.pos(36, 10). text(?srk).
SET-DISPLAY-.POS(34,1 1). TEXT(':'). set-display..ps(36.1 I). text(?ssc).
row is 14.
end.

topic display.
if ?header is 0 then header is 1 and enable-.menu-item(?mnl,[&printl) and

display..headerO.
row is ?row+l. checkPrereq is different(?prereq,?tknCrs).
if ?checkPrereq is [I or ?checkPrereq is [' 'I

then remark is ' valid ' and display..yalidO
else remark is concat('not valid, prereq ',elexnent(?CheckPrereq.l)) and

display-invalidO.
end.
topic display-y.alid.

set-display..pos(5,?row). text(conct('An',element(?courses,?no).'#m')).
set-.display..pos(I8,?row). text(concat('#m',?czn,'#m')).
set-display-.pos(50,?row). text(?Lec).
seLdisplay-.pogs2,?row). texter). set-dipay..poS(54,9row). text(?Lab).
set-display..pos(58,?row). text(?remark). wait(,0.OO01).

end.
topic display-invalid.

seLdisplay..pos(S,?row).
text(concat('#m','Mgray ',element(courses,?no),'#m')).

set-display.poe( 8,?row). text(concat('#m'.'#fgray ',?cm.'i#m')).
set-display..pos(50,?row). text(coucAK(#fgray '.?Lec)).
set-display-.pos(S2,?row). text('P). set-display-.pos(54.?row).

text(concat('#fgray '.?Lab))-
seLdisplay-.pos(58.?row). text(conct'ffgray '.?renmark)). wait(,0.000 1).

end.
topic cancel.

text(#e). year is'' quarter is'' tack.name is 'sid is'.srnis .

disable...nenu-iwm(?ml,&PintD. enable-menujzem(?ml,[&Year,&Quarter,&Sudent)
end.

topic mark(iwem).
wh is window(,1S,6,60,15,,jDialogwindowvisible)). n is 2.

dummy is list-.of...char(?tem).
if lijtent(dummy) > 6 thent item is elemernCcoursel, where(courseNaine, ?item)).

message is string..tojis(lement(?course2, whereCcoursel, ?item)),'/f).
text('#hfblue Corrse Number '). set-display-.pos(17,9n). text(': '). text(?item).
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text(#n). n = ?n + 2.
text('#n#fblue Course Name '). setdisplay.pos(17,?n). text(': '~ n + 2.
text(element(?courseName, where(?coursel,?item))). text(#n).
text('#n#fblue Credit Lec/Lab '). set..display..pos(17.?n). text(': ).n =?n + 2.
text(fims(string-to-ist(elemen(?message2)))). text(' / ').
text(last(string-tojist(element(?message,2)))). text(#n).
text('#nlblue Prerequisite '). set-display..pos(17,?n). text(': '.n =?n + 2.
tex(elemnent(?mnessage,3)). text(#n).
text('#n~fblue Crs description '). set-display-.pos(17,?n). text(': .

text(element(?message,4)). cext(#n).
text(, ) text(elemtent(?message,5)). text(#n).

use...ont(systejont).
makejnodal(?wh). show-.window(?wh).
button(Ok,continue,48, 13, 10).

topic continue.
close-y.indowO.

end.
end.
topic 'Previous-.menu'.
(* updateFileO. *)
newjile('tempo.datC). writc('tempo.dat'. 1).

close-.windowO.
do(!man).

end.
topic updateFile.

length is listjlength(?scn). no is 1. courses is [j.
repeat

courses gets element(?selcctedCrs,?no) and
courses gets elememnt?kznCrs,?no) and no = ?no +1

until ?no > ?length.
new-ile('student.tzt'). write('student.txt',?courses).

end.

topic 'quit-to..system'.
(* update~ileo. *)
close-llO. close...windowO.
cleaO.

end.

topic &PrinL
print (get-ext (?wmema)).

end. (*&PrMM)t

topic &Help.
wh is window(, I 1,8,69,17,j[Dialogwindow,visibleJ).
text (Oejread ('Infohyp', concat (IPquiegener) .7/'))
setjile-.pos (Cinfohyp',O~beginniing).
b2 is bunoui(Okcoiitinue.30,lS).
9et..fbcugsb2).
wait().
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close('infoiiyp'). close_..windowQ.
end.
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